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(57) Abstract: Novel compounds having an effect of inhibiting the production/secre- 
tion of a 0 -amyloid protein. Namely, compounds having various substituents as rep- 
resented by the following general formula (1), salts thereof and solvates of the same: 
(1) 

(57) gjfc: 



a*o«tft*fe*-r*-«^ (i) 

< 



in 

OO 
IT) 
IT) 



R \ 

R 2 — ) X — R 4 

R 3/ 



(1) 



2 tssh5<^ttstff©$, M^i'^n^^rn^cDMfnti. 



WO 03/055850 Al llllMinilllinililililllllillill 



(84) JtggfJtE;: ARirottl^GII,GM J KE l I,S > MW,MZ 4 — tt#CDSH<DffiIE<DlfflKtiJ(D#SBT?^ U . *£IE«S 

SO, SL, SZ, TZ, UG, ZM, ZW), i-5 *>TW» (AM, ffi (DKKIiSfcM £4l£o 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 - P yrtftK 

(AT, BE, BG, CII, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 2 £=£=1 - K&tfffeOOBSSlCO^T it. SJSf&ftSftS 

GR, IE, IT, LU, MC, NL, PT, SE, SI, SK, TR), OAPI « &PCT1H> V h OgHlcSS £ *lT I* S I" 3 - K £ B&g 

K (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 0)jS<{ / — h J £ 
NE^ SN, TD, TG). 



WO 03/055850 



PCT/JP02/13792 



m m m 
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3 9 -4 3fll0)7$/m^bJ&3o /3 75D-f KS6te^««ft£^U £ft 

tick D7;u^A<T-^7&^i#®c$n^<b#^bnTv^ (imx>7>, 

2 5 9#, 5 1 41 (1 9 9 3)). b#?#£ft£ 0 7 S F^teaE 

U-. 2 7 0#, 7 0 1 31 ( 1 9 9 5) ) „ 07 = nK K^6«3.t*+^^7s 
07= □< HiettlI6T^^07SD^ KruW^S (APP) ^bW^a 

•ti >7 -> > if \z ct o £ ft s o m^tt 7 ;u y a -f t -m mm (D 4> (i 

K'£J^§g#)bft. -«M3t^^^A$ti:rc,We^j3 7= h'ffi^I 
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A«~>ti5. 

Iftl/TTX/^^f^DfJ- fe*-e*^>BACE (/3ftlAPP«»flf*) 
(■!MX>*, 2 8 6t, 7 3 51 (1 9 9 9) ) -?>Aspl (^rt^a^- 
7>K -fejU^— -^-D1MX>X, 1 61, 6 0 91 (2 0 0 0) ) ^« 

<S«SnTH* OM^*-. 3 9 8#, 5 1 31 (1 9 9 9) ) . £tt£-fe 

4 4t, 2 0 3 9H (2 0 0 1) ) . -troJftf^^Htt©^ 

SMITH^ttWOO 0/5 0 3 9 1 \z£\,*TZ)l*>7 5. KflHfcfcWU j3 75P 
-f K£S^*IWffll"r*^«l*PB*LT^*. £fcBELANGER<=>teWO0 1/7 
0677 (GB 026827) C&WCES'* 0 7JW^;U*>7S K#&£*T 

>, ^;p7-f-;u^^>x«^^*-Ji'^^>ik^tt**flinfc3 75D'f h*^e 

fftfrS, *58Wtt*©-|R^ (1) 
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R 2 -4— X— R 4 (I) 
R j/ 

{Xtt-S-, -SO-X«-S0 2 ; 
R 1 tt, 

-C(R 5 ) (R 6 ) (R 7 ) 

Xtt-Q 5 1 -Q 5 2 -Q 5 3 -Q 5 4 
[Q 5 1 tt***^ -CO-. -CS-, -SO-, -S0 2 -CO-C 

0-, -CO-CS-, -cs-co-xte-cs-cs-^u 

Q 5 2 -O-, -O-N (A 5 1 ) -O-N (COA 5 1 ) 

-N (A 5 ') -N (COA 5 ') -, -N (COOA 51 ) -N 
(CON (A 51 ) (A 52 ) -, -N (OA 5 1 ) - . - N (N A 5 1 A 5 
2 ) - y _ N ( A 5 1 ) - N (A 5 2 ) -N (COA 5 1 ) - N (A 5 
2 ) -, -N (A 5 1 ) -0-, -N (COA 5 1 ) -O-. -S-. -N = 
-C (A 5 1 ) = N-. -C (A 5 1 ) =N-0-> -C (A 5 1 ) = 
N-N (A 5 2 ) -N = C (A 5 1 ) -0-N=C (A 5 1 ) - 
(NA 5 ') -N = C (A 5 2 ) -Xtt-C (=NA 5 1 ) — N (A 5 2 ) — 
(A 5 1 WA 5 2 f*&*$6fiLT, 7mi£lr. M*£tfUTWbJ:HB 

Q 5 3 -CO-, -CS-. -SO-, -S0 2 -, -CO-CO 

-, -CO-CS-, -C S -CO -Xte-C S -C S -£tfU 
qs 4 f j_ A s 3 % -OA 5 3 , -N (A 5 3 ) ( A 5 4 ) , -SA 5 3 .. 
-NA 5 4 -OA 5 3 . -NA 5 5 -N (A 5 3 ) ( A 5 4 ) Xte-O-N 
(A 5 3 ) (A 5 4 ) 
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(A 5 3 . A 5 4 RtfA 5 5 «&*ffi£UT, iilHlT^T 

. ] 

^L<teS&S£WLTV>Tfc£l^*3i^S£MbTt>J:l> (R 5 <hR 6 

-N(R 8 )(R 9 ) 

(R 8 0R ! tt. £*&&bT, -Q 8 1 -Q 8 2 -Q 8 3 -Q 8 4 

[Q 8 1 -CO-, -CS-, -SO-, -S0 2 -co-c 

O-. -co-cs-, -CS-CO-Xte-CS-CS-£^U 
Q 8 2 tt, mUS^, -O-, -O-N (A 8 1 ) -O-N (COA 8 1 ) 
-N (A 8 ') -N (COA 8 ') -N (COOA 81 ) — N 

(CON (A 81 ) (A 82 ) ) -N (OA 8 1 ) -N (N A 8 1 A 8 
2 ) -, -N (A 8 1 ) — N (A 8 2 ) - N (COA 8 1 ) -N (A 8 
2 ) -, -N (A 8 1 ) -0-, — N (COA 8 1 ) -0-, -S-, -N = 
N-, -C (A 8 1 ) =N-> -C (A 8 1 ) =N-0-, -C (A 8 1 ) = 
N-N (A 8 2 ) -, -N = C (A 8 1 ) -0-N = C (A 8 1 ) -, - 

(NA 8 ') -N=C (A 8 2 ) -Xit-C (=N A 8 1 ) — N (A 8 2 ) - 

(a 8 1 rzsa* 2 \t&*n±LLT, 7mm=?-. mmm^i^x^xh^m 

Q 8 3 -co-, -cs-. -so-, -so 2 -co-co 

-, -co-cs-, -CS-CO-Xte-CS-CS-£^U 

Q 8 4 &-A 8 3 . -OA 8 3 .. — N (A 8 3 ) (A 8 4 ) . -SA 8 3 . - 
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NA 8 4 -OA 8 3 > — N A 8 5 -N (A 8 3 ) (A 8 4 ) Xtt-O-N (A 

8 3) ( A 8 4 ) 

(A 8 3 . A 8 4 &tfA 8 5 li^tiLT, 7k%m?> fi&££WLTt>T 
-X 1 R 1 0 

CX 1 «. -0-X«-S-£*U R 1 0 te-Q 1 0 1 -Q 1 0 2 -Q 1 0 

3 _Q1 0 4 

[Q 1 0 1 ttJSMS£, -co-, -cs-, -so-, -so 2 -co- 
co-, -co-cs-, -cs-co-x«-cs-cs-^l, 

Q l 0 2 -O-, -O-N (A 1 0 1 ) -, -O-N (COA 1 

0 1 ) -N (A 1 0 1 ) - N (COA 1 0 1 ) -, — N (COOA 1 
01 ) -N (CON (A 101 ) (A 102 ) ) -s — N (OA 1 0 1 ) - 
N (NA 1 0 1 A 1 0 2 ) -N (A 1 0 1 ) -N (A 1 0 2 ) -* -N 
(COA 1 0 1 ) — N (A 1 0 2 ) — , — N (A 1 0 1 ) -O-, -N (CO 
A 1 0 1 ) -0-, -S-. — N = N — , -C (A 1 0 1 ) =N~, -C (A 
ioi) = N -0- < -C (A 1 0 1 ) =N-N ( A 1 0 2 ) -N = C 
(A 1 0 1 ) -0-N = C (A 1 0 1 ) -, - (NA 1 0 1 ) -N=C 
(A 1 0 2 ) -Xtt-C (=NA' 0 1 ) -N (A 1 0 2 ) - 
(A 1 0 1 RtfA 1 0 2 \t&«m±L\sT. 7mm?, iil^LTWfei 

Q 1 0 3 -CO-, -CS-, -SO-, -S0 2 -, -co-c 

O-, -CO-CS-, -cs-co-xte-cs-cs-£^u 

qi o 4 ^_ A i o 3 ^ -OA 1 0 3 . — N (A 1 0 3 ) (A 1 0 4 ) , — S 
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A' 0 3 , -NA 1 0 4 -OA 1 0 3 , — N A 1 0 5 — N (A 1 0 3 ) (A 1 

0 4 ) Xte-O-N (A 1 0 3 ) (A 1 0 4 ) 

(a 1 0 3 , a 1 0 4 0a 1 0 5 \$&*®illx, *mm?> mmmzGL 

£*To ] 
XH-X 2 R 1 1 

CX 2 tt, -SO-Xtt-S0 2 -fcwU R 1 1 te-Q 1 1 1 -Q 1 1 2 - 

Ql 1 3 _Ql 1 4 

[3S+. Q 1 1 1 -CO-, -CS-, -SO-, -S0 2 -, - 

co-co-, -co-cs- -cs-co-xtt-cs-cs-^u 

Qi i 2 tti J££g£, -0-, -O-N (A 1 1 1 ) -, -O-N (COA 1 

1 1 ) -N (A 1 1 1 ) -, -N (COA 1 1 1 ) -, -N (COOA 1 
!1 ) -, -N (CON (A 111 ) (A 112 ) ) -, -N (OA 1 1 1 ) -, - 
N (NA 1 1 1 A 1 1 2 ) -N (A 1 1 1 ) -N (A 1 1 2 ) -, -N 

(COA 1 1 1 ) -N (A 1 1 2 ) -N (A 1 1 1 ) -0-, — N (CO 
A 1 1 1 ) -O-, -S-, — N = N — . -C (A 1 1 1 ) =N-, -C (A 
iii) =N-0- , -C (A 1 1 1 ) =N-N (A 1 1 2 ) -, -N = C 
(A 1 1 1 ) -> -0-N = C (A 1 1 1 ) -, - (NA 1 1 1 ) -N = C 
(A 1 1 2 ) -Xit-C (=NA' 1 1 ) -N (A 1 1 2 ) - 
(A 1 1 1 RtfA 1 1 2 te#*3H£UT. 7K^H7-, *Jfc££#LWCt>J: 

Q 1 1 3 -co-, -cs-. -so-, -so 2 -co-c 

O-. -CO-CS-, -CS-CO-X(J-CS-CS-5;^U 

Q 1 1 4 &-A 1 1 3 . -OA 1 1 3 . -N (A 1 1 3 ) ( A 1 1 4 ) . 
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-SA 1 1 3 , — N A 1 ' 4 -OA 1 1 3 , -NA 1 1 5 — N ( A 1 1 3 ) 
(A 1 1 4 ) Xtt-O-N (A 1 1 3 ) (A 1 1 4 ) 

(A 1 1 3 . A 1 1 4 RZfA 1 1 5 tt£*a&ftLT, TkJfcgS^, HS^tb 
£t*T 0 ] 
5:>"kI ; 

R 2 tt. -Q 2 1 -Q 2 2 -Q 2 3 -Q 2 4 
[Q 2 1 -CO-, -CS-, -SO-. -S0 2 -, -CO-C 

o-> -co-cs-, -CS-CO-Xtt-CS-CS-^b. 
Q 2 2 tt, ^Jg-&, -O-, -O-N (A 2 1 ) -> -O-N (COA 2 1 ) 
— N (A 2 1 ) -N (COA 2 1 ) -, — N (COOA 21 ) - 
N (CON (A 21 ) (A 22 ) ) -N (OA 2 1 ) — , — N (NA 2 1 A 
2 2 ) -, -N (A 2 1 ) -N (A 2 2 ) -> -N (COA 2 1 ) — N (A 2 
2 ) -N (A 2 1 ) -0-, -N (COA 2 1 ) -0-, ~ S -N = 
N-> -C (A 2 1 ) =N-> -C (A 2 1 ) =N-0-, -C (A 2 1 ) = 
N-N (A 2 2 ) -N = C (A 2 1 ) -, -0-N = C (A 2 1 ) - 
(NA 2 1 ) -N = C (A 2 2 ) -Xtt-C (=NA 2 1 ) -N (A 2 2 ) - 
(A 2 1 RZtA 2 2 te&*S6£LT. **«C^ ■***#LT^TfcJ:^« 

Q 2 3 tt#*S£. -CO-, -CS-, -SO-, -S0 2 -CO-CO 

-co-cs-, -CS-CO-Xtt-CS-CS-^SL, 
Q 2 4 fc-A 2 3 , -OA 2 3 . -N (A 2 3 ) ( A 2 4 ) . -SA 2 3 . 
-NA 2 4 -OA 2 3 . -NA 2 5 - N (A 2 3 ) ( A 2 4 ) Xtt-NA 
2 5 — N (A 2 3 ) (A 2 4 ) 

7 
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(A 2 3 . A 2 4 RtfA 2 5 tt^afibt. zKSSEHf. W^WIT^T 
£*To ] 

7ioT=CR 1 2 R 1 3 

CR 1 2 RtfR 1 3 &*$fctf.LT, AoyvST, y7/S, -hoi, 
X&-Q 1 2 1 -Q l 22 -Q 1 23 "Q 1 24 

K«K Q 1 21 -CO-, -CS-. -SO-, -S0 2 -C 

o-co-. -co-cs-, -cs-co-xii-cs-cs-^b, 

Q 1 2 2 «, -O-, -O-N (A 1 2 1 ) -O-N (COA 1 

2 1 ) — > — N (A 1 2 1 ) — > — N (COA 1 2 1 ) — , — N (COOA 1 
2 1 ) -, -N (CON (A 121 ) (A 122 ) ) -N (OA 1 2 1 ) -, 
-N (NA 1 2 1 A 1 2 2 ) — , — N (A 1 2 1 ) — N (A 1 2 2 ) — , -N 
(COA 1 2 1 ) — N (A 1 2 2 ) — , — N (A 1 2 1 ) -O-, -N (CO 
A 1 2 1 ) -O-, -S-, -N = N — , -C (A 1 2 1 ) = N-. -C (A 
i 2 i ) =N _ 0 -, -C (A 1 2 1 ) =N-N (A 1 2 2 ) ~, -N = C 
(A 1 2 1 ) -> -0-N = C (A 1 2 1 ) — , - (NA 1 2 1 ) -N = C 
(A 1 2 2 ) -Xte-C ( = N A 1 2 1 ) -N (A 1 2 2 ) - 
(A 1 2 1 RtfA 1 2 2 te&*ffi3xUT, tK^HT, e&*£WLWTt>J; 

^m4t*m&xfommmz& l tut t> «t u«*at5£S£*-r. ) 

Q l 2 3 -CO-, -cs-. -so-, -so 2 -, -CO-C 

o-. -co-cs-, -cs-co-xu-cs-cs-^iu 

gi 2 4 ^-A 1 2 3 . -OA 1 2 3 . — N ( A 1 2 3 ) ( A 1 2 4 ) . 
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-SA 1 2 3 , — N A 1 2 4 -OA 1 2 3 . - N A 1 2 5 — N (A 1 2 3 ) 
( A 1 2 4 ) Xtt-O-N (A 1 2 3 ) ( A 1 2 4 ) 
(A 1 2 3 , A 1 2 4 WA 1 2 5 tt#«Ml/T. 7K^0^, iiS^fl 

&*t. ] 

R 3 tt, -Q 3 1 -Q 3 2 -Q 3 3 -Q 3 4 
[q 3 1 \tm^, -CO-, -cs-, -SO-, -S0 2 -CO-C 
0-, -CO-CS-, -CS-CO-Xtt-CS-CS-Sib, 
Q 3 2 tt, -O-, -O-N (A 3 1 ) -, -O-N (COA 3 1 ) 

-N (A 3 1 ) -N (COA 3 1 ) -N (COOA 31 ) - 
N (CON (A 3 ') (A 32 ) ) -N (OA 3 1 ) — , — N (NA 3 1 A 
3 2 ) -, -N (A 3 1 ) -N (A 3 2 ) -, -N (COA 3 1 ) -N (A 3 
2 ) -, -N (A 3 1 ) -O-, -N (COA 3 1 ) -O-, -S-, -N = 
-C (A 3 1 ) =N-, -C (A 3 1 ) =N-0-> -C (A 3 1 ) = 
N-N (A 3 2 ) -N=C (A 3 1 ) -0-N = C (A 3 1 ) - 
(NA 3 1 ) -N = C (A 3 2 ) -Xtt-C (=N A 3 1 ) -N (A 3 2 ) - 

(a 3 1 RtfA 3 2 te&*n±LLx> 7mj%?, ms^i/t^Tt),}:^ 

Q 3 3 -CO-, -CS-, -SO-, -S0 2 -, -CO-CO 

-, -CO-CS-, -CS-CO-Xte-CS-CS-£^U 
Q3 4 tJ _ A 3 3 % -OA 3 3 , -N (A 3 3 ) ( A 3 4 ) , -SA 3 3 , 
-NA 3 4 -OA 3 3 , -NA 3 5 — N (A 3 3 ) ( A 3 4 ) Xtt-O- 
N ( A 3 3 ) ( A 3 4 ) 
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(A 3 3 . A 3 4 RtfA 3 5 tt#«iilt. zKsfclg?. S&g£WLT^T 

R 4 «. -Q 4 1 -Q 4 2 -Q 4 3 -Q 4 4 
[Q 4 1 -co-, -cs-, -SO-. -so 2 -CO-C 

o-, -co-cs-, -cs-co-xtt-cs-cs-^u 

Q 4 2 «, -O-. -O-N (A 4 1 ) -, -O-N (COA 4 1 ) 

-N (A 4 1 ) -N (COA 4 1 ) -, -N (COOA 41 ) -, - 
N (CON (A 41 ) (A 42 ) ) -N (OA 4 1 ) — , -N (NA 4 1 A 
4 2 ) -> — N (A 4 1 ) -N (A 4 2 ) — , — N (COA 4 1 ) -N (A 4 
2 ) — , — N (A 4 1 ) -O-, — N (COA 4 1 ) -O-, -S-, -N = 
N-, -C (A 4 1 ) = N-, -C (A 4 1 ) =N-0-, -C (A 4 1 ) = 
N-N (A 4 2 ) -N = C (A 4 1 ) -, -0-N = C (A 4 1 ) -, - 
(NA 4 1 ) -N = C (A 4 2 ) -Xit-C (=N A 4 1 ) -N (A 4 2 ) - 
(A 4 1 RtfA 4 2 B§^41T, **ISH^ g&££fi-LWTfc<i:^Efc 

Q 4 3 -co-, -cs-. -SO-, -so 2 -, -CO-CO 

-, -co-cs-, -cs-co-xa-cs-cs-^L, 

Q 4 4 «-A 4 3 , -OA 4 3 , — N (A 4 3 ) ( A 4 4 ) . -SA 4 3 , 
-NA 4 4 -OA 4 3 , -NA 4 5 -N (A 4 3 ) ( A 4 4 ) Xte-O- 
N (A 4 3 ) ( A 4 4 ) 
(A 4 3 , A 4 4 WA 4 5 tt£*3fi£LT, dc^SIT?-, HftSfcli bWT 

^ttkTo ] 

10 
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T*^£nste£#K fON-^yH. ^OS-t+yh*. -tfltt, Xte^ne, 
ZZlZttt, ±I3-«8S (1) TliSnSft^*. ^©N-^+>- 
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jim, 4v7?)V&. s e c-^^l^S, tert -y^jus, n-^>5 L ;ua, 
n-^^^;US, n-/x;PS, n-x->;US> n-^>-rv;i^ n—r 

y°n¥)im, yi'D^iH. v^D'O^US. ->^D'\*>';1^ v^da. 
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7 U ~)Vmt LT«. 6-14 ©#!RXtt#iRS©5?*«?^k7K***< 

DStf&fta.attfllfcLTtt, 7xn;i/g, <>x-;us, ^7^;!/S, 77 b 

P [3. 4] 7\ k?P [4. 5] 6--7X-;USrt^tf 

**5l^^b**»tLTtt, K*» 7 - 1 o o»**^ft{t**at, flutf 

t*v7P C2. 2. 1] ^T^-^S, 7^T>^;US. fc*->7P [3. 2. 
1] fy^D [2. 2. 1] a^-2-X-JH 1 HJ-77P 

[2. 2. 1. 0 2 - 6 ] ^\7^-;U»> k'-^D [4. 3. 1] 'rtJZDimm 

m&&m&mtfcmm£ vx\t, 8 ~ 1 4 ®tt£#ma;&fc7K*srt^ 
?=.)i&* ^7^t KD;*-7*u-;u*a**(f ^n^o 
(n.o.sh) *m«jfi0«^ffi»«!: Lx^r mm.. *m 

ft 5 l~4fi£WT£3M~7M(Dfc<A^#tf£>ft, LTttfcTD 'J -7- 

^•j-7-;i/», tr^v^x, ^^u-^s, ^^;u^U-;us. 

7^-+-»t-^a. 7>"J'7-;u«. -f 5^/u-7-;p 
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S. tf^yj-y-JUS. x h7t FPbT^JUS. x fc: KP^*k?7-JUS, 

*ijyjjug, fh7t KP^ry^yujus. v^y-^jug. -t^?-* 

tfns i~4«^wr5 4~7ft© : b©«tfbn, jy^JtLTkttfpu jus 
. 7i)jus, M-jus, tf^yjju*. -r^yjjus. MJ7yjjus. * 
*i*-yjjus, fyyjju. -r y*u-yjjus. ^y^yjjus, vtna 

^tryUJUg, ykh'D :P7 y U JUS. FD<y+-9-yU;US, vtFP 

-fy^yjjus, tfjyjn, eu^y:uus> hujy-M. xh^yu 
jus, t£D'j-;i/S, -r = ^yu-ju«. tf^yj-jus, ^7y7yjjug, 

p-fy^^yu;kS. yk kp< y^7yu;ux, t^y-jug, 

JUS, kf^-JUg, ykFDlfUyrjH, 5?t Hp hfP UJUg. ykh'a*/ 
'J JUS, yk HP-f S^yjJUS, HPkf^yUJUg, vtHPtf^v-JU 

g, kp^ u^y-jugw*mf£>n3. 

~4P£WT£7~l 4M£> : b<£*Wfbn, ^yy^rjug, 

^yy^yujug, ^>FUi«, */ujug, -fy^yjjug. ^>yt?5 
-jus, ^>x^-^yujus, ^yy^yjjug, ^yx^^yjjug, 
^>y-y^-tt-jus. ^yy^^x-jug, ^>x-ry^7yjjus> 
x-rv^+u-yjjus. ypy-jug, ^p^-jug, -ry^p^jug, <yv 

^pvrjUg, OH'JrjUS. O^yjJUS. -f>F'Jy-;H, 

nujug. -fy< yb'u-jug, +yjv-jus. *y*n-u-jH£. ^^yj 

-;US> -»yJ-JUS, 7*7vr.JUg, ^y^U v-JUS. yu-jus. # 

jU/V/UJUg. ^it>T"-JUS, ^^Uv-JUS. 7xt"v-JUS. 7x/*-ti- 
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-Q 2 0 2 _Q 2 0 3 _Q2O4_Q2O5_Q 2 0 6 _Q 2 0 7 ^i|§^£ft£ e ^^tQ 201 

tt^e^. jR*»l-6«7JWU*, ^^2~6©7;U^-;i/**fc«^ 
iS!5£S£^-r. Q 2 0 2 fcUIM3£> -0-, -NH-, -CH = N-, -C (7)1 
*)V) = N-. -N (7)V^)V) -£fcte-S-£7KT. Q 2 0 3 «#fc§£. -C 
0-. -CS-, -SO-. -S0 2 -Xli-CONH-$it. Q 2 0 4 tem& 
mm^l-&<^7)V^^m, i%m&2~ 6 <D7)ltr is?U7)l*)V 

-O-, -NH-*fctt-N (7fr*)V) -£tk1\ Q 2 0 6 te¥ii§^ 

-co-, -cs-, -so r , -so-sfcu-s-^r. Q 2 0 7 «7j<m 
>r=.)\/&. c 3 _ 8 5>^P7;u+>'US, c,_ 6 7;ni*->»> c 2 _ 6 7;i/*-=;M- 

7^>*S, ->7/S> 7^/S. C 1 _ 6 7;^;U7$/S, ^d-.T 

)v*)V7$.;m. c 2 . 6 7)^y-i)i7^/m, yc^^i^y-oi^ 
A^^7S/I. c 1 _ 6 7;m+v'*;^-;u7sys> ^c,_ 6 7;i/p* 
>/^;u^-;i,7$/S, ^Sl^g, ^S^kTK^. ->>7 □7;k7--;i^ 

C57;U*;i/S. 0^fk2~6O7;Uy-;i/S. ->^a7MJH, ->2o7;i^ 

^-^-^->St3^, AD^>if, c 1 _ 6 7^^^a. c 1 _ 6 7;m*vs. c 
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-hDl. ->7/I. 7yFi. 7^y;l, C 2 _ 6 7;l^-^**->«, tH 

□ *->S, *;u#*->;ws, c 7 . 16 77Wl. f^+vi, c 2 _ 7 7;u# 
/-r;p*. c 2 _ 7 ^^7;u^y<^s, 75/*, c 1 _ 6 7;u 

*;i/7a/g> ^c^jr^ws/i. c^.t^+^K-^s, * 

)V^i3)vn^)vm. c 1 _ 6 7;un+'>^;w\' ; &-r;i/7 5ys, c 1 _ 6 7;u3 
^'>*;wxt<;p (c 1 _ 6 7;ww 75 /s. c 2 _ 7 7;u^y<;u7^/s, 
c 2 _ 7 7Ji/*/-r;u (c x _ 6 7;mr;u) 7s;l, 5P*c 2 _ 7 7;i^/<;u7$ 
5 L ^c 2 . 7 7;^y-i';i/ (c,.,7MA) 75/*, *;u=;w7^/*, 
sm^;u (Ci.,7;^) 7^/s, mjR^7^;i, ^**;u==;u 

C 1 _ 6 7JHi + '>*^-^5i'**>*» #;UA ; E'f;i'**'>*, Ci-t7)V*)V 

-;u7^y*> c 1 _ 6 7;^;u75y*^^-;u7^ys, > ; c 1 _ 6 7;u+;u7 
5/^;^-^7^ys, 7^;ts)v#~)v (c 1 _ 6 7;u+ju) 7^/s, c t _ 
6 7;wu7 5y*;u#^ (c l _ 6 7;^;u) 7^;*, yc,. 6 7^w 
sya^tf-ji' (Cj. 6 7Ji/+;u) 75/1, *;u;*j7>S, c 1 _ 6 7;u^;u5 l 
c^^^w^?^-^ c 1 _ 6 7^*;ux;^-jus, 75/7; 
;u^-;us, c,. 6 7;wi'75y^;u*-;us, 5?c I _ e 7^*^75/^ 
Tfr-jbS. c 1 . 6 7MJ^M^7$yi, c l _ 6 7;i/^jux;u^-;u (c 
,_ 6 7;u*;u) 75;s, 75 / x;u*-;i/7a /», c,. 6 7J^75yx 

;|/^-;U75yS. yC 1 . 6 7W75;XA*^7a;l. 7i/7M 

(c 1 _ 6 7;u^;u) 7ay$. c 1 _ 6 7;u+^7 5yx;u^-;u (c,_ 6 7 
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y**^a«ns i-3i^i«i/Tnxt)«kn. 

^ijy-i«, t^7v-JH. =&;i/7t>U-;U«, ^^;i/*'J-;us. 

7-;ps. v^+tf-^a. t?p'j;ua, 7v>Jv-;us, -r s 

^tf7-;H6, fK7tFDW;u;H, fh7tFof7 l /'JJH, fh 

7t HD-fy^-^yj^s, fh7t HP-i'y?7v r u;us. ^77-^ 
& **v?*7-)\>&* 7*))im. ?x-)vm> tr^yu;ps> -rs^/u^ 
a, h | j7i/u;us, ?7 v /u;us, <vwj;«. -fv 

^7V/'J;US» ytHDtWJ.^S, ytHofJ^jm ytFn<v 
^ityjJUS. ytFD<7f77'JJH> tf'JxJUa, If U^v^S, MJ 

7^-;us> fh7 i /ujn, ePU-;m, -T $yyu-;ya, t^yj-jp 
a. 5 L 7> ? 7yu;us. **w7V*))vm* yt kp#*wj;h, vth* 
P5F-7Vu;!/a, s;t HP-f V5j-*u-yu;u*» s>t hp-t y^yujua, e 
55?-;ni, euys>-;ua, tr^-^a, s>t KPtru^-;u», vtHPtf 

P'j;l/S. vtHP + yU^S. yk KP-f ykKDk^VU^ 
S. vtHPtf^v^S. ytKDk'J^JH. ^>77 7-M, ^> 

y^7 4 /'j;i/S, oh* u jus, -<y*/ 'j;ua> ^>7^7^ 

a> ^>;et*ityu;ua* ^>y*5 l 7yu;us. ^>x< sy'/ujua. ^> 
y>***u-:ijua, ^>7ft7izin, ^>x-ry5 i 7y | j;us, ^>x< 
y^+f-yj^X* ^p^-;ua. ^D7-jvs, -fv^D/zjn, -fy^p 
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T-;US. >f>K'JXJUS. -O^/UJU*. -f>KUv-JH, -fVOF'J 

jus, < yonuxjus, +y'J^s. */*ttu-jus, **7u-;u 
S, -»/>jxjus. 7^7/-^. t7?'J-/-;H, yjxjus, tjjujn* 

7UJUS. =Ht>xx;US, 7itv-JH. 7xy+itvn 

;us. 7i/?7^n. **?u^xjus^##tf£ft£. ;me><z)?^ 

tfDUvXJUS, fh7kh'D77-;H« xJ-^-fe^xJUS, fh^kFon 
tHD'fyWJJl'*. ykHD-f75 L 77 I J;H. t:^7-7-JUS, ^JU* 

y-jus. ^ttwj-^i. t+->7=JH. v^uxjus. ^pujus 
. yjjus, mxjus, tr^/ujus, -fs^/ujus. hU77'JJUS, * 

+WJJUS, 7-77UJUS, 'fV+ty'JJH, -fy^77U^», tf'J vJU 

S, eus^jus, hU7^-;us, rh77'JJH. ^>77?xjus, ^> 
7ft7x-;n, -okujus, */ujus, -Yy+yujus, ^>yt^x 
jps, ^>x#*tf7u;us, ^>y^77u;u«, ^x-cs^yujus, ^ 

□f*t7-;«. tW77'jjn. ^7v77u;n> e^xjus, tf 

■J^XJUS. ytFDtfU^-M. KPtfP'JJUS, S^tKat/'J* 
S> v^t KP-T 5 ^7 'J JUS. ^kKPfcT^/'JJUS. ykh'alf7yz;H, 
^kh'af'jyy^H, f h7k F d^UVU JUS. 9 u 

-jus, <y^p^-jus. -f y^PT-jus*W*b<, ftcepUvxjus 

, bf^U v-JUS, k^^v^-JUS. ^JU^U-JUS, ^«JU^U-JUS. v 
**7 5-;US, fJvJUS. 7 'J JUS. ^XXJUSflW^U*. 

(1) Xtt-S-. -SO-Xtt-S0,-SSW d©p^-SO 

a (1) + . RMi. -C (R 5 ) (R 6 ) (R 7 ) . -N (R 8 ) (R 9 ) . - 

X l R 10 . Xtt-X 1 !* 11 ***-- -C (R 5 ) (R 6 ) (R 7 ) T'$> 
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5£ (1) «K R 2 «-Q 2l -Q 22 -Q 23 -Q 24 &^To C©^^. R 2 teQ 2 

3£ (1) 4"> R 3 te-Q 3l -Q 32 -Q 33 -Q 34 £^-f. ^O^^, R 3 i: LT 
tt, -A 33 , -CO-A 33 , Xte-COOA 33 T£oT, A 33 #7K^tjB§B% B 

£fcR 4 tt-Q 41 -Q 42 -Q 43 -Q 44 £^-f. R 4 £LTte-A 4 
3 T&-?T, A 43 ^fi^S^WUTV^Tt)cb^^^b7K^SX^mmSSrWL, 

tutfei^iMTSO. R 2 ^7X^M^x^c 1 _ 6 7;p^;i/XTa50, 

R 3 ^'MS^^LT^T : b<i;^S^«PlSX«Bm*<£:WbTViT : bJ:Vi 

«is*WLT^T i b«k^«3Jf5asST*s^«j-e»»). Tiess (3) x-at^tt 
R ll 

rHr 15 

A (3) 

(it*. R 15 «E^»^ffLT^T=b c }:^1i^^«^^L, R 16 teM&»£ 

WLT^Tt>ct^5!l^^b7K^X«B^a<£r^LT(/iT ! bct^1i^^:S$^ 
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s-. -so-x^-so 2 -^^r) 

(DtmfznZo xtt-soxii-so 2 -«i<> mi-so 2 ^it 
r 1 s % r 1 6 rzsr 1 7 r^n^mm^,m\t. mMw.=f. mmm^ikzsmn 

ft £3«n* 1 ~ 4 jl £WT 3 3-7 m<E>§SfP^ L < it 4 - 7 M<Z>TOfP<Z) 

r 1 6 &tf r 1 7 -c*znz>mtkmt7mmt. mm®. 3 - 7©y^P7^ 

(^ilUMfc**S. &**7~l 1 ^^7~l 0<Z)2g 

r 1 5 , r 1 6 rur i7 <Dmftmt7kmmx\mmm$.mzwmLnz>mtLT 

«tiilB-Q 20l -Q 202 -Q 203 -Q 204 -Q 205 -Q 206 -Q 207 ^*^^ i; 5>* 

^«*snttAay>jg : F. c,_ 6 7;i/+;us, c ] . 6 7J^+yi, c 2 _ 6 

•>7ayC 1 . 6 7MJH. C 1 . 6 7J^ + y^Jl'«75yC 1 . 6 7^ 

**7g. ^hDl. ->7><S. 75y/l< C 2 _ 7 7Jl^^;U**->S, 
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)\,ti)\,rt*z<i i/c x .^7)V^)Vts)vn^ TttDin^ ;us> c 
uzfvm. c^.TMWI. c t _ 6 7;w^>iU7^-;us. c 1 _ 6 7;i/ 

R 1 6 S^R 1 7 7r^$n^?I^liCIt Ltd kfP'Jy-^*. xb 
g> rh7tFDtWJ;H. x h7k KP^yjJUS, fh7tKD< 

y^-tJ-yj^g, xh^tHp^y^7yjji/S. 
tt?~)im. 7u;us. xx-;i,a> tf^yyjus, -r^yiuus, HJ7 
yy;i/S, rt^u-yj^s, x7yu;us. ^ y+-y-yu;i/*> -fyx7yj;u 
a. yth'otwjm ytKPx7yj^s, HD-rv^-ttyj;!/ 
yt Ko-f vx7yj;us. tf'jv;us, eusyxjux. HJ7y-;i/« 
, xh^yj^x, tfpux^s. -rs^yicuus. kf^yj-^s, fjy 
7yj;i/S, it^-y-^7yj;u^, Hn^-^^yj;^, ytHDfjyu 
yk h*D-ry^+ityj;p*, yk KD-f yxryj;u£, kf^yx^g 

, eu^^-^S, k^rjUg, yk HPbfU yXJUg. yk KPkfP'J^S, 

ykFo+yu;H> h*p<^^yj;us, yt Kpe^yj;i/S. ->'kK 
pkf^^-;us> yk h*pkf 'j^^^s, ^>y7?-^g. ^>yx7yj 
jus. -f>h*u;us, +yu;us, v+y luu*. ^>ytr^-;ps. 
^^ttyu^s. ^>yx7yj;i^ ^ox-r^vu^s. ^>yy-**+j- 
x;ug. ^>yx^7x-;us,,^>x<yx7yu>'US« 'OX-fym 1 / 
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-r>HU-;u*> <>yyu;u*. -f > H u -7^;ug, -rv-r >hu;us. -fv 
^>ku-;u*> */"U7^;i/a> */*u-ur;ua, ^/'j-^s. 

^>x-;i/S. 77U'7-;US, 7xty-JH- 7x/"*it'7r.;US. 7i 
7^77-JUS. +7 7U -7-;Ug^iWfe>n5. -tib©^. bP'J7~ 
^S. fh7th'P77-^S, **-te*-;i'£. fh7tFPfX-;VS, b° 
^•J'7-»S. ^bHDt+t'/'JM. yhh'o^TVUJH, '7k Hp-TV 
W/UJUS. '7b HP< 7^77'J ^S, b^7'7x;US, ^HfcU-JI'S* 

^^jm^J-jus, **'>7-jua, -7^+u-^^S. bnu;us, 7«j;ufi 

^77ujus> -ry+u-vu^*. -fv^77u;u*. bu-7«. bus 
sw*, hjt^xjus. Th57u;i«, ^> 4 /77-^i, ^>W7x 

7^1t7U;US> ^>7^77UJUS. ^>X-f5^7U;U*» ^>7'7** 

^it-777U;i/S, ^7-777u;us. tf7-7r;i/g|, bu^-7^;u 

7b HPbU'7~;US, 7b Ho ba'J 7bHo^7U;PS, 7b H 
□ <5^7U;US> 7bHPb77'J;i^ 7bHPb7'7x;|/*. 7bHPb 

7 7 P 7 x;U$, -f 7 7 P v^JUSW^ L < . #Hfh7bFD b 5^JUS> 

b^u-7x;i/S, bu-7;p*> eu = v-;PS#$f3:L^. ;in&®ll*at«* 
i;tt/\a^>g"f. c 1 _ 6 7;u+;us. c,_ 6 7;u3+'>s. c 2 _ 6 7^7-;u 
jM^;p*. c 2 _ 6 7;u7jy<;us, #ji>#*->;i/g. *^**">757C 
1 _ 6 7JU+;i/S, c ,.,7^3+ ->*Mz^75 y c ,.,7^;n, 

S. zhoS, 77 ;i. 7S'7V£. C 2 _ 7 7JU7x;U**7g> bHP + '7 
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R 15 T^$n^1S^^*<hLT«, Btiie-Q 20, -Q 2 0 2 -Q 203 

_Q 2 0 4 _Q 2 0 5 _Q 2 0 6 _Q 2 0 7 dJ J B gJ lxT H T ^ <J; H t »p|j ^J^g, X H 

5 k h*P7 7-;US. t+t^-JH, f h7tFnfi-iH, bf^Uv-^ 

y;f*-ttyu;ug, fh7t h*D<75 1 7y , j;uX, is**V7-)i3t.. 
?*7=.)m. 7»j;us, ^x-;ws, k^yu^s. -fs^/UJP*. HJ7 
yu»g» **-tf-yu;ug, ^7v/u;us. -f y*"tf-7'J;u»> -fy^yu^. 

X, yt h*P:**1tyU^*. ytHnfT^UM. vk HD-f y*t*-y UJU 

. Th77'J)H, k*PU-JUS. <$yyux;i/S, k^yj-^S. f/y 
7y>JJUS. ***5?7y*U^*, v^kKP^U-yUJI/*, yhHD^yj 
)m> yt KP-f Vit*VJ*))Vm. yk Hp-T y^7yu;i/S, t!7y^H 
. k>J^-;U£. tf7^H, yth'ot'Jy-JH, vkh'PtfP'J^S, 

-7kKP+yj;us. ^kHP-T5^yj;us, ^k KPk^yj^g. y'tn 
□ t:7y-ji/S, ^kh*pk«j^y-;us, ^>y77-;us, ^>y^7yu 
<>ku;us. +yuju». -fy+yu^*, ^>yt?7-;us. *>X 
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-Jl/S. '<> , /5 1 t7i^H. 'OX-f 7x7 7'j;U». ^>X-f 7**^7 
-f >K'J-;PS. -f>^7UJUS. OF'J^-iH- -fVf>KUJUS. -TV 

jf>H'j-^». ^y+tfu-^s. +^7'J-^s, ~»y 

^>r-M. 7^'Jy-M< 7xty-JH> 7x.S*W-)l>& 7x 
1t7U;US, vtHP-f V^TVU^S, e^7y^iH. *;P#U-JUS, x 

«;u*:y-;i/S, **->5-;p*, v^U--^ ep'j^S, 
^x-;u», hU7 v /u;u*. ^-tfyu^s 

, r77U;i/», <yWJJH< -fv^77u;us, trusts, tru^^ 

;i/S, h'JJy^H. xh?7UJUS. ^>777-;US, ^>W7x- 

5?**7 7-;WI. fh7tKDt!7-iH, fh5kKDfti;5r 
t^v77UM« x7v77U;i/S, fcf^-^S, tfU^'v-^S 
, ykFDk'Jy-M. v'tHDtfD'JJH, 5?tHD + yj;H, xtHP 
-fS^/'J^S. yk Hotr77'j;uS» ykKDk7y-;PS, ^tFok"U 
yy-;H, fh7k KP^-y-7'J^S, ?py~JUS> <7 
^p^-jus, -f y^D-7-JPS**»*L/<v #l:rh7kKDk7-JH« x 
h7kHoftk7-M. tf^Uv^;US> kUyJH, tf'J5 5?r:;Hk < 
a ^7 U JUS, r77'J^ ^>7f5^7U;U*. ?P*~JU*W3;Ui 

. at, SK**iia*icttApy>K^, c 1 . 6 7;u*ju*. c,_ 6 7;up 
*->8. c 2 _ 6 7;ur-^S, c 2 _ 6 7;ux-;u**v§> kh'n+yl, 
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,_ 6 7J^;u». c s _ 14 5!r**^k**-^^*^c 1 .,7;u*^*. tt*5R 

SfcSMt***, C,. 14 »*Mft**C,. t 7WS. C,. 14 *W«flS 
**ftC,.,7MJH. 7^H-C 1 .,7;WH, 7S;C 1 . 6 7J^ 

a, c I .,7^wsyc 1 .,7;^m v (c^.tmjw 75/c,. 

6 7)V*)Vm* tKa*->C l .,7JI'W5;c 1 . s 7^H. C t _ 6 7;Un 
+ yC 1 . 6 7^75;C 1 . 6 7JWl, (kHD*->C 1 .,7M;W ( 
C 1 . 6 7;^^vC 1 . 6 7iW) 75/C,. 6 7WS, C 2 _ 6 7Jk&/-f 

ju7^yc 1 _ 6 7jwus. c 6 _ l4 »#*ftfls**x;u^=JU7syc a . 6 7;u 
c 1 _ 6 7;i/3^->*;u#-;u7^/c 1 _ 6 7;u+;us> ij)vn^)V7 
syci_ 6 7;u*;u*, N-7M^Mt-f;i/7sy c 1 _ 6 7;WPS, n 
, N-v7;u+;p*;uA ; e<>'U7sy c 1 _ 6 7;u=^;us. 75/x;u^-ju75 
;c 1 . 6 7Ji/+Ji'S, n-7;u+;U7>;u*-;u75/ c,_ 6 7;u^», n, n 
- y7^^M-^75 / c , . 6 7;u*;u*> C 6 _ x 4 5?#Sj^b** c ! _ 6 
7^7 5;l. IiiC 1 . 6 7;WV75/I, ^J^HM+yC,^ 
7)V*)Vm. N-7;i/+MMHmyC l . 6 7JWS, N, N-y'7 
JWl^UA^E-f JU** yCj.j 7;U* JUg, C 6 _ , 4 5?S&8Mfc#* - C t _ 6 7 

jwuajunt-f ;i'^-4 i '>c 1 _ 6 7;i/+;kS» c 1 _ 6 7;u^^->^;i/^-;i/^+ 

■y-C^jWS, C 6 _ l4 »S»«<fc**^->*^-^+*>C l _ 6 7 
J Wl>S, C 6 _ , 4 3!rS«i5iflS**x;U*n;U7 5 / - C x _ , 7)lt> J -i )V7 5 

j c t _ 6 7;i/+;us, c ,. 6 7Ji'3*">*;usH-;u7 5 / c,_ 6 7;i'^;u7 5/ 
8. 75;c,. G 7^75yi, c 1 _ 6 7;u*;u7^y c 1 _ 6 7;i/+;u7^ 

/*, ->* (C 1 _ 6 7;U+JU) 75/ C,. 8 7;U*;U75/S. *J^y75y 

c,_ 6 7;u*;us, c 1 _.7;ud**>*;usH-;u7S / c 1 _ 6 7;u^;us, c,_ 
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)V7 a y c , _ 6 7; wps, n — c i _ 6 7;M^7 5 y c , _ 6 7 

;l/7i/C 1 _ 6 7;U^;U», N, N-^C I _,7JP*;P75yC l ..7JU*;U* 

y*. c B _ l4 »s«»n:7k**^#^ai. c 6 _ 14 7?#&#;utf-;u75y« 
. «*mc 1 . 6 7;u*ju*;u#-;i/7syc 1 . 6 7ju*^«, m^ac 2 . 6 7Ji/ 

# ju#-;U75 y c ! _ 6 7;u+;us. c 6 _ x 4 »*«iK^***^#=;u7 5 y 
d.ajjwu. a*a*j^-;u7^yc 1 _ 6 7;u+^s. c 1 _ 6 7;m^ 
^^u;P7^yc 1 _ 6 7;w^S> n-c,.,7Wjw 
^A'^E-f^s. n, n-^c^^wi^ua^-oi/^ c 1 _ 6 7;u4 i ;u-c 

?mus, c 1 _ 6 7;^;^^-c 1 . 6 7;^;u^jw\* ; E-r;i/S, c 1 _ 6 7;Mp;ia 
;u7^-;uc 1 _ 6 7^+^^;UA- ; e'i';i'S, c 1 _ 6 7;i/+;ux;u*-;i'C t _ 6 7 

sx«N-c,_. 6 7;i'*^b: H^^y*;^^s. ^**;u = ;u75y-c 6 _ 
14 5f#«^b**-5 L ^*^--'i'7ayc 1 _ 6 7;wus» 7-**;u5;i>-c 

,. 6 7W7.5 y - C 4 #-***fc**-^** ^#=^7 5 y C , _ 6 7JU 

* jus. * JU7 = y - c 6 _ 1 4 3r§*&fc**- #;u#~;u7 s y c , _ 6 7 
;wu*, ^ju = ;p- c 1 _ 6 7;u+ji/7 5/- c 4 5Sf#»R^7K*-*;^ 
-;u7 = y c 1 _ 6 7;u*^a, c^tm j < ;u-«*m-*;^-;u7 ^ y 
c l _ B 7^*jPi. ^ (c a _,7;fc&y-ou) 75yc l . 6 7JWi. y (c, 
_ 6 7;m^r->*^^-^) 75 y c 1 _ 6 7;u+;us. c,. 6 m^-iii- 
c 3 . 7 y^a7M;i/C 1 . 6 7W7$/M^S, c t _ 
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' -c,_ 6 7;u+^k k^vV^m^us. n* , n* -^c 1 . 6 7;i/+;ut 
K^^y*;^-^*. n, n 1 -vc l _ 6 7;u+;ut K^v/^;u^^;i/S, 

N, N* , N ' - h 'J C!.,7JWt H7y;*J^-M, N* - (ft£gR 

c l _ 6 7;m^->< sy*, ex (c 1 _ 6 7;m^xc l _ 6 7;u+;p) 7$;c l 
_ 6 7;u+;ps. t KD*^-c l _ 6 7JU*;i'-**atax. c,_ 6 7;U3*^- 

C 1 _ 6 7;WU-«*5l^ai. C 1 . 6 7^ty^-Jl/7i/C 1 . 6 7M 

;u-**»^as. 75yc t : 6 7;w-Siiss, n-c,. 6 7jw7$ 

;U-tt*»^aS. kFD+y-I«S. C 1 . 6 7;P3+S/-ffi5djRS:S, £ 

;^+">-c 2 _ 5 7;i/^-;i/S, tf*vai c 6 _ 14 5Sf#«^b7K*s 
x\mmm^&^ts Aoy>nf, c 1 . 8 t;wus. c 1 _ 6 7;un+vS» 
c 2 _ 6 7;p^-;us> c 2 _ 6 7Ji/*y-r;u», ^utf+^nt, * 

ju^^->7sy c 1 _ 6 7;u+;us. c 1 _ 6 7;m+v*;p^-;u7^y c^ 6 7 

-hns, ->7/*> 7v>vi, c 2 _ 6 7;u^;i/** 
$y«, th'p+->i, mvi, 7^ys. c,. 6 7j^7^/i, s?c a _ 
6 7;i/^;u7ays, 75;c,. 6 7^s. c,_ 6 7;ni^->*;u^^;us 

)v^-)v^f])vn^ c 2 _ 7 7;u*y-f>»i/75/s. c 2 _ : 7^*y-r;u 
(c,_ 6 7;u+^) 7$/l, ftc^^^y-r^sys^ ^c 2 . 7 7 
jp*/-f;w (c,_ 6 7;u^;i/) 7S7I, *;us;u75 71. *;u5;i/ (c,_ 5 
7fr*M 7sy*. ^^-^;u^Ji/7 5ya, (c t _ 6 7;u+;i/) 
7^/a. c 2 _ 7 7;u^y<>»i/^+->s < ^aM+yS, y^*>?>a, c 
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;us, 7$/;ui/*x;ug, c,. 6 7J^7 5 yx;u^-;us> yc,. 6 7;v 
x;p*x;u (c,.^;^) 7sy»^*ttLTViT i bJ:^. ) #«&bTi^ 

&£. 2 -kh'o+yx^ >>up*>»!fcfc«fctfp - wux>*;p*>W!fi*©- 
utfk:, *%w<d-&js: (i) TTK^n^^^ora^atc^^TM-r^.. 

K»©-)RW^W^»jfi^S©a*'&t)-ti:C J; OWifi-r* OTIC 
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x#stfc*;ui/7w Fft£*b (i) tt> ?*-;Wb^**K*K:itsiirL/< 

te#fln$i*T§ai£t"£££#"tr£5 (TfB5$2, 4, 5) . 
X#SO£&£7^7^;Wt-&tl (1) \t. FitSMZMittZZ- 

XteR 2 Rtf/XfiR 3 =H) fcfiifcg (R 1 Rtf/XteR 2 Rtf/XHR 3 ) 

m^xiin^<. x)i7j Mb&* (xa*s) x«7;i/7^-;Wb 

(X#SO) *»flsLT»jil/Tt>«fcVi (TIB^l, 2) . 

7^ ^^^itlifKtttt^tTtSjgT^^^^-ets (TIB 

R 1 Rtf/XteR 2 &tf/X«R 3 Rtf/XteR 4 £&fl0#SsK:«k0* 

1 RZf/X\$R 2 RZS/XUR 3 Rtf/XiiR 4 (1) 

tt&fc]fl!)#&C«fcD, I^riK h, /\py>, Xta 

ttfiMfc**, 7;m*->, 75>> 75 b\ Xtt7;U7w hVj:«i:©fi^S^L< 
M(IB»^t^»o^ifeK:«I;e)i»<J:i:*«tf**. MR 1 , R 2 . R 3 

x«r 4 
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^jN^H^al (1 : X=SO, ) Dgjjgfe : g 1 



H 

* 0: 



„2 

3 



•R 3 



(l:R'=H, X=S0j) (l:X=S0 2 ) 

S0 2 T$>5{b-&$J (1) t^m^FK^Slfi^ffiT. *iStt*«+K££-fr5 
Zt\Z&K)> Zm-fZitS® (1) iit, R 

JMfcftKteU ft at! ( 1 : R 1 =H, X= S 0 2 ) &tf«-»J*0&SK 

Ejfcifigteaur- 7 8x:~2 o o'c-e&s. 

^jga, ^h'J^M, 7$HliE 

y/F+yl^X yXfil'X-fJk y^fJl/MA7$ H. MUX>fc£# 

YT^^tl-SflftiHStLTtt, ,AP7-'>Hf ^^#) . Any 
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5/S*3&«**f6n*. 7U-;ux;i'*x;u:fr*->g©g&gctLTtt, i^M3 

^•7A, sec-WJf7A> t -73^1/ 'J ^"7 A) ;7;^UiIXtt7 
;WS7U±f^JR0*JMfcfc 7kmtV?-0J±. ^M\ti~ h U "7 Ax zK* 

«U-7A. 7K^b^;Uv"7A) ; 7JP;&U&JRXtt7;k&U±?B&JR©75 K 
HP? (FUxJi, •J5 Ll 7A75h*, ■fh'JWTSF, •J5 1 '7A^V7*De;i/7$ 
H, U^OA^v^a^vJi^a b\ U^£A^*1t*^;io^>7^h\ ±h 

^RXtt7JU*U±»^JRO<S»7;U3+'>H (fllAtf, :t~ HJ ?A* h*~> h\ 
th'J^AXh^yh*. *U7At-7h^yF) ;7^*U*JR. 7;P*U± 

A, TRBMt'J^tfA, zkMfeffcA'U^A) ;7;U*U^«, 7;P* U±Si^JlXtt 
m<Dm®Lik (fclAtf. KK^HJ^A. Ki*'J7/», Klty-)A, 
«)■ ; 7JfcfcU (WAtf, HJ* A, U 

•7 A) ; BMtlMf)&*#«f SftS. 

TJUtf-jHt^ (l : X=S0 2 ) «. fc»Xtt£*n©;£8:K:<fcoT 
UTtSR 1 tfTKSilSC^, X#S0 2 Xtb^KC^ (1) tlA^3SI©R 
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&.foi&mm%-2 ox;-~2 o or, $f^L<no*c~i 5 o'ct&s. 

R 1 »'SR' 0 T^jLTJkfrXjWbftl (1 : X = SQ , ) (Pgjgte 

(1) <h 3^I©R 1 0 S-Y (YttjWEtHi;. ) &1*»&3^* 
ctOR 1 ^SR 1 0 T&5X;i/*x;Wb£-#l (l : X=S0 2 ) 

sj^iastta*- 2 or- 1 5 orT&s. 

R 1 fo*R 2 (b-ji^oT^CR 1 2 R 1 3 £&ofc7JI/frXjHb&%) (1 : X 
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= so , ) <om&& 

r 1 mtfrxm?, x^soj . r 2 ^-cyr 1 2 r 1 3 [Yitmt&tm 

C. ] TSSnSft^* (1) K&SfcflUBSttSiltfccfcoT, R l #R 2 <h 
-*SCftoT=CR l 2 R 1 3 <hfcofcX;i>#x;Ht£*& (1 : X=S0 2 ) £ 

o 2 . r 2 t^-cyr 1 2 r 1 3 [YtemitmCo ] tssn^ft^s^js 

jR^ffiS«-7 8t:~l 5 O'CT'fcO, #£L<«-7 8*C~ 5 CCT&S. 
Sl^Hli 0 . 5 mffifr b 1 0 

x^x— ?;Hf**»*Lv>. 

-fb* (0>JA&, **^U^^A, *ai^hU^A, *^t*'J^A, TKSHt* 
;U>"^A) ; 7M l JMXtt7M l J±HM07 5 K£ (FdAtf. U^A 
^-hU^ATSH, U^Av-f 77afc?;U75 h\ 'J^tfA^v^D 

•>7yh\ *'J^AA+lt/^;Uv->7> f K) ; 7;P* U^JRXttTA* U±« 

&JS<Z){g$7;H3*>'H (WAtf, ^MJ^A* b*'>h\ th'J^AX^y 

b\ *'J^A t -y h + ->F) ;7;k*7'J£«, 7;U*»J±S^JRX««©*B! 

« (flIAtf, *IMfc«. *Bfc{t*MJ£A. zKK-(b*U^A. 7K8Mfc'J^A, 

7KltffcA* l J£A) ;7;U*U&«. U ±*&JRXtt*®tfc«tt (fSAfcflft 

K^HJtfA, RK;fc»J?A, wity^A« ; 7;i/*'J^McD^^7j< 
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^y^AyoT-f h') ; MlOiiSS. $>Z>Wt75L>M (#IAfi> h 
2, DiJyX 1, 8 -z?7-*f\Z s s9 □ [5, 4, 0] ^>rt 



-7-X>, 1, 5-5>71flf3/*D [4, 3, 0] y>-5-XX 1, 4- 

^7ift*->^p [2, 2, 2] mvmmm&mmfzzttf-czz. 

7,)U7J PitS®) (1 : X=S) , 7.)V7 J -Mt%m (1 : X=SO) , 
frx;Hb^ (1 :X=SO , ) <Pg!if&:it2 



(1:X=S0 2 ) 

1) >UU74 (1 : X=S) ©SIS 

iOX^STS^i (l) £*<"7M*s. 

j££UTtt**&0i#»64'lT<r>***. — ttfefitTC**". R 1 (C = 0) R 2 




(YXIi?k^S) 
(2) 



(1:X=S) 



(1:X=S0) 
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£mT£&£tt£££»£ e fc07KSIg£WT£{t£^ (2) 

H. GilmanbOfiiXJ. Org. Chem. 1951, 16, 1788-1791 
X«F. Trecourt^cDiraXTetrahedron 2000, 56, 1349-1460&£K«#$ttTV> 

YZmtZikG® (2) tt*K»Sr*Tf *^b^«I (2) *^^»©^}*C«koT 

KlEflUEt4aS-2 0^-2 0 0"C, !f$l<tti£~l 0 OtT'S^. Rfi 

JE^MttiiS 0 . 5 B#r^~ 

« (0»J;ltf; 7K^kU5 1 ^A, fcmti-VVOk, U £A, 

;Uv^A) ; 7;P#U&*Xte7JU#'J±£&«©75 K£ (W*tf. U^SA 

7$ F. tMJ-5A75H. U tf;P7S K. U^Ayy^a 

^yJI/7= h\ Uf^A^/^yy^yh', thU^AAWW 

y7y^, ^'J"i7AA^>^l'V->7^K) ; 7;U*'J#JRX«7;U*'J±SI 

&JR®ffiJft7JU (0»J*«u ^HJ^A* h^yF, thUl>AIh + y 

h\ *'Jf)At-7h*->K) ;7;k&'J&JSI, 7^* U±«&*Xtt«©*Bl 

« (fclAtf. *»4"t«. 7KffiHfc*MJ9A. TKK-fbrt'JtfA, *K^U^^A. 
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itf-HJ^A, ftK-feS/^A. ^Slffl) ; 7;U# U &JR®£R* 

(WAtf. &B6#S:J-HJ£A. »*ffi*&;&'J£A) ;7^+;P'J^^A 

(mtf, n-y^'J^^A) x«7;MrJi^'jx*-;i, 

<jX5 L ;P7a>, iy^'J^uM)VX^)V7^>. N— /^U^Jfc'J » ; 

2, 6-;i/^v>, 3UyX 1. 8-v71ft:*->^D [5, 4, 0] "?>T-fe 
-7-XX 1, 5-y7ft*^D [4, 3, 0] />-5-X>, 1, 4- 
v71ftf->^P [2, 2, 2] ^©W$ffi*W3HfS;:£#TtS. 

m^z>z.ttf~czttm&mmtLTt*. 7)iu-)v%mm. x-x 

D77>, ylfJU-rJUAf^^. 
it^m (2) *«J!ttBI«YT/«j:<7KBeS**-rs«^tt. M^faoi&f 

<&®x\t&®<Dj5mz£^Tm&T°g%*m&*%t2><\:&®} (2) ti^e. 

31i©5 : t7i7-M^^> l*^3Si©h'J7 l J-^7tX7^> 
(00*. tf. h'J7irjl/7^X7^>ftf) Xteh 'J7;W7*X7^ > (#J 
hU^7tX7^» R^lSft'-2a*7V/^*;i/*>B6^«l 
7Vy*JH>|yX^> 7 , /y*^>i^V7 , DtfJk 77 
f/*;U#>m>?e^'J v>7^ h\ 77y*^>Ht'^^^^75 H) 
T, TOtt^^T^^ii^-chH^O^^ (1) £SS£T£*. 
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2) X)l7j~)Wt£® (1 : X=S0) 
yUU7 4 (1 : X=S) *m{t?Z>^£\Z.&*)7s)\,?4~MtG® 

(1 : X=SO) ££firt 5 Nfr&tt (1) £$tffc3J#£ 

s«^«a^-2 or- 2 o or, $?£U<«ot:~i o or-e&So 

ADy>#*». 7T«mM. -h'J«i- 7=hW« 
yUW#*'>H**Mk tK£W3£<!:#T£, ^nf>02iM±!: 

^iTfflWutfctf^ ztibofyx-fe. Mit^^uy, ^dotJnJI/A, 

tf, N — # □Q3A^S / f ^ H, N-^PtWl-fSH) . tKDW* 
->H (fll&tf. t-^kFDW*'>l«) . 3-K^>-if>v7-tzr-K 

h 7 < V 7°p ^+ / F /ISiv xf Jl// t - 7*^ t KD'Wt+S'F. 

#*Stt&yUP#*->K (1 :X = SO) £SiitT£6o 

ftttWCW:, T.JU7^ IMb&tt (1 : X=S) £ 1 ^ b 2 ^ftCD* * - ? □ □ 
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?t kd77>-*, ^^y-ji4o^8tt»» , i ) ot-i o o«c-e*&ii5Ma» 

3) ;uw^;Wt£$> (i : x = so 2 ) 

x;i/7^ (i : x=s) x «>uu 7 4 -;Hfc£4fc (l : X=SO) * 

*ffcr*£fcK:"«fco*^:=JWfr&tt (i : x=so 2 ) eittfT*. 

yUl/7^ KflS^« (1 : x=s) x»ix;P7^-;Wb^«» (1 : X = SO) £^ 
Rf£»fl»;JSMIt- 2 0*0-1 5 or. $?£L<te0t:~8 ot;t&£o 

&mmm mm** t^x^a^eutx-k mm am &£) , in 
mk-syo w%.&> mtt. (#i 

^iSftSSI&xHJtfAfci:) . <;M-*vM2MJ -7A, i®T>;tf>& 
& (WAH »J 17 Afc£) . iStftfBt^HJtfA, APy>, N 

-;\uf>\t%m N-7PppA7$M" ^ F. N-T^pa^SK 

= K&£) . t: Fp^I^^F t -7^;Ut FP^JU^+vFfc 

E) % 3-F^>t*>y7tf-h, 3- K^>-tf>v7PU F, $>ffilfi*K£ 
(WAtf. #3&£$KxMJ , 7A, v*3E£*&t -7*r;Ufc£) , -M^I^, 
*7*X -tl/>**->K» -feU->S^:«h**<ffl^5J:«i:*<T#*. 
^tttlTtt. W*tf. 7JU7W Kffc£4fe (1 : X = S) <!: 2 Mi*~ 5 MS*©K 
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Z)l*-Mt&M (1 :X=SO , ) (PgBife : it 3 



x = so 2 ) *£j$.-?z> z\ttfx*£, its® (2) ^x;U7^-«ot;u^u 

KJfci&gfcilli?- 2 0t:~2 0 or, jff^L<«M-l 0 0iCT*£. Rfi 

s«Nfratta« o . 5 mm- 1 st^s. 

noy>*8». 3r§««. -h«j;i/^*SE, 75 h'$&& T 
7J12A Kj^al (1 : X=S) (Dgj£& : a 4 




0 

(1:X=S0 2 ) 



(2) 
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5t4 




4 Nbfc* (1 : X = S) ©Kjgffi 

^*DX»4^»JOirffiCJ:r3T«ii"e*S<b'&« (4) *T-f lr)lfcfo\zttt Z. 
tlz&Ofc&M (1) fcUHgTS^fctfT*, it&® (4) (R 4 S 

H) iII#«T. K«*-&ntf«fcVi. 

m^mmtvT\t> -tDiX-frm (7->jk x7x;k ^;^>m, 75 k 
ADy>*»«, %mm%mm. -hvm®&* 

h 7 t H □ 7 7 >lifJ LV>„ 
^X^»©^CJ:oTij£-e^§M (4) £&MMftTTMS-f 

scitcitjft^ (1) *8iJ§-r*^t^T#. it^m (4) ;k>» 
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ij 7;U*D * * >7JU**~ h, 37 t'OiK XMME*««*Wr6 

m^zz. tutus t\sT\t* m%.&* x— r;u**«t, nay> 
t>;P7-y Kjb£l (i : x = s) v 7JUfrx;Hb-&t) d ; x = so , ) 0S3ig 

& : ^5 



5t5 




Ri=NHY« 



1) 7^7^ IMfc'&fc (1 : X=S) OiiitS 

(5) te#;U#x;Mt£t> (R 2 COR 3 ) 2&t/l»«L/< e2»075 

>x«7 5 k z tiz& ommr-zz. 

££P*Mttaft 0 . 5 mm- 1 b 
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KM (MZ&> TMtffc'Jf-tfA* TKHMfc^MJ^A, tK^^'J^A, *mtii 

; 7;u#'j&/sxte7>»i^u±^&JStf)7s vm mux. u^a 

7= h\ + HJ3A7S H, iJ^^Av-rV7*oe;U7$ H. U^Ayy^D 
^v;U7Hh\ U^AA^IMfSllo^vK, ^HJ'y'A'vHM^v 

->^vb\ ijU^AAW^y^^yH) ; 7;u# l J£mxte7;k*7'J±^i 

&m<Dm.T)i-3*i'Y ^Hj^A^b^K, -^hu^Axh*^ 
km ?mitm. imftj-vvvk* 7jcm«u^A, *nitv?<y&, 

itf-bU^A, Kfi8*U^A; ^m-fev^A, M^iS) ; 7;i^'J#M<Z)«7k 
« Mi?7KS^I-U^A. OA) ;7^+^U^^A 

(WAtf, n-y^u^^A) x«7;wi^ux^-;u mm** 

UX3MU75X v<y7°PtfJkX^;i/7 5>, N— *^;VE;i/#U » ; 

2, 6-;i^v>> 3'Jy>, 1, 8-v J 7iflf'>^a [5, 4, 0] 0>T r -fe 
-7-XX 1, 5-5>71flf->*D [4, 3, 0] y>-5-X>, 1, 4- 
^7lft*->^D [2, 2, 2] *0#tt»*«tfH|StfSi:fc#T#*. 

2) 7,)\,*-Mt%® (1 : X=S0 2 ) ©fiii££ 

<5>ws^i^^(;j:om (i) mttz>z.tifi-Q&* K&m 
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(5) T'^£n5< 5>X«-fS-^A^tI*fbT. 
>K*«ttS-a*!lS©SlO#«ETtjR^$-&ntfJ:ti. 

(5) tt*;u#-;Mk-&« (R 2 cor 3 ) Rtfi»*u<tt2»©7 

(5) &JMrr*££fc<fl:£tt (1) ££%>Prt6T?a 

SMf B lli 1 M~ l BT*$5. 

-h>j;U^M. 75F« ^rh>W. 

*%W(D<t£y) (1) > #tcS (3) 0{t£*!J«, 3 75o-f h'*e©S4- 

lmg^^lg. #£L<i£l 0mgfrb3 0 OmgOlBfflT&So £fc»jtJffl £ LT 

M 1 kgl/t 0 0 . 1 mg^ e> 2 0 0 rag, Jff * L < 0 . 5 mg#> 6 10 0 mgOfGffl 
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###J1 : 1- (2, 5-y7MD7xZjP) -l-^>^/-;P 
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-7 8«C, ■7)Uzf>&mtS.~F. 1, 4-> J 7;M-D^>X7)UxkH (2. 8 4 
g, 2 0. Ommol) 0f h7tF077> (40ml) «n-^U 
J-^fh (1. 5 2M A^>M, 14. 5ml, 22. 0 mmo 1 ) £?T$T 
Lfc, L 2ra*HtT-2 0 < C^T#taLfco KJ&M 

•g-u tk, fectMM^KTiii;^^, (Mgso 4 ) ^, mmisfco 
if» -r^siL^fe^^ (2. 62g, 6 6%) zrm&wwiMtLTmz. 

'H-NMR (400 MHz, CDC1 3 ) 6:0. 90 (3H, t, J = 
7. 3Hz), 1. 28-1. 50 (4H, m) , 1. 7 0 - 1. 8 2 (2 H, 
m) , 1. 91-1. 95. (1H, br m) , 4. 98 (1H, dd, J = 
11. 7, 5. 9Hz), 6. 88-7. 00 (2H, m), 7. 18 (1H, 
ddd, J = 8. 8, 5. 6, 3. 2 Hz). 

£MM1 : 2 - [1- [ (4 -^□□7x~Jl/) <y^)V\ -1, 4-v 



OT^Ifc^T, 1- (2, 5-y7MD7i-W -1-'S>*/-;U 
(3 0 0mg, 1. 5 0mmol) Ofift^l/> (6ml) »Sl:4-i'DD 
^>f>ft-^ (4 3 5mg, 3. 0 Ommol), h'J7i-M^7^> 
(7 9 8mg, 3. OOmmol), 43d:l[/7 7^7j;U^>®!v< V 7°u 

45 




WO 03/055850 



PCT/JP02/13792 



( 5 8 8 0 1 , 3. OOmmol) *MV1&Xtz* Rfam&:'£MX 1 5 ftffljft 

ftift*T0i;ttfSH/fc. ft* (Mgso 4 ) ist, f»e,nfc»aE*2ft* 

2@B'S**» •Vt&mbmBitfi® (2 6 6mg, 54%) £&fi«f3<bb 

I R (ATR) v : 2 9 5 8, 2931, 1624, 1595, 1574, 
1 4 9 3, 1 4 7 5, 1 4 2 5, 1 3 8 9, 1 2 3 4, 1 2 1 5, 1 1 7 1, 
1095, 101 2, 87 4, 814 cm -1 . 

'H-NMR (4 0 0 MHz, CDC 1 3 ) 6:0. 8 6 (3H, t, J = 

7. 3Hz) , 1. 22-1. 41 (4H, m) , 1. 7 8- 1. 8 8 ( 1 H, 

m) , 1. 8 9- 1. 9 9 (1H, m) , 4. 48 (1H, ddd, J = 8. 6, 

6. 6, 1. 7Hz), 6. 81-6. 86 (1H, m), 6. 90 (1H, 

td, J = 9. 0, 4. 6Hz) , 7. 06 ( 1 H, ddd, J = 9. 0, 

5. 8, 3. 2Hz) ,7.17 (4H, s) . 

MS (m/z) : 3 2 6 (M + ) . 

HRMS (EI) :C 17 H 17 C1F 2 S (M + ) tLX 

111 : 3 2 6. 0 7 0 8 

HMM : 3 2 6 . 0 6 9 6 

nmm 2 2- [1- c (4-^dp7i3) w?a-m ^>±m -1, 



OCKiJ^T, 2- [1- [ (4-^PD7i-;W *>?M -1, 
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4-/7JI/^D / <>t , > (5 1 5mg, 1. 5 8mmo 1) ^> 
(1 0ml) i8fS£3-*nniS£J&£i£ (3 0 lmg, 1. 7 4mmol)£ 

toxit®.. iiSTi 8mm®WLrc, s&c3-^noa*J6« <ioomg, 

0. 5 7 8mmol) £Jn*.fcft. S»TT3l*NHI#Lfc. EJ&lfflfcftttffc** 1 

ftfrLfc. (MgS0 4 ) ML, *&ft&Mfc+EE->'J#$'JI'*5 
Ai7D?h^77^- (10% Bt&x3Ml^v*U-» -CttfiU ^f2Stt# 
2 -A (M14) * e fc«ia^»2-B (Kfiltt) (2 3 0mg, 43%) & 

«-*t*Sft (79. 8mg, 1 5%) <fcbTti£„ 
»2-A 

M: 1 0 8. 5- 1 0 9. Ot:. 

I R (ATR) v : 2 9 2 9, 2854, 1493, 1275, 1132, 
1 1 7 4, 1 0 8 6, 1 0 4 3, 1 0 1 1, 9 6 2, 8 6 2, 8 2 3, 7 3 5, 
5 0 3 cm" 1 . 

1 H — NMR (400 MHz, CDC1 3 ) 5:0. 90 (3H, t, J = 
7. 1Hz) , 1. 3 0 - 1. 5 0 (4H, m) , 1. 9 6-2. 0 6 ( 1 H, 
m), 2. 27-2. 36 ( 1 H, m) , 4. 03 (1H, ddd, J = 9. 6, 
6. 1, 1. 2Hz) , 6. 71 (1H, td, J = 9. 1, 4. 4Hz), 
6. 85-6. 92 (1 H, m), 7. 07-7. 12 (1H, m) , 7. 10 
(2H, d. J = 8. 6Hz) . 7. 28 (2H, d, J = 8. 6Hz) . 
MS (m/z) 3 4 3 (M + + H) . 
Ttmttffim :C 17 H 17 CIF 2 OStlT 
mmm : C 5 9. 5 6 % ; H 5 . 0 0 % ; C l 10.34%; 
F 1 1. 0 8% ; S 9.3 5%. 

: C 5 9. 2 7 % ; H 4. 91%;C1 10.42%; 
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F 1 1. 0 5% ; S 9. 4 5%. 

I R (ATR) v : 3 0 7 8, 2958, 2931, 2862, 1574, 
1-4 9 5, 1 4 2 5, 1 3 9 0, 1 2 1 3, 1 0 9 0, 1 0 5 1, 1 0 1 2, 
8 18, 7 4 1c m" 1 . 

'H-NMR (4 0 0MHz, CDC 1 3 ) 6:0. 83 (3H, t, J = 

7. 1Hz) , 1. 17-1. 4 0 (4 H, m) , 1. 94-2. 0 5 ( 1 H, 
m) , 2. 24-2. 3 4 ( 1 H, m) , 4. 03 ( 1 H, dd, J = 12. 0, 
3. 2Hz) , 6. 8 7 -6. 9 9 (3H, m) , 7. 26 (2H, d, J = 

8. 3Hz) ,7.35 (2H, d, J = 8. 3Hz) . 
MS (m/z) 3 4 3 (M + + H) . 

HRMS (FAB) : C l7 H 18 OC 1 F 2 S (M + + H) thX 
mm& : 3 4 3 . 0 7 3 5 

mmm : 3 4 3 . 0 7 5 0 

UWH 3 : 2- [1- [ (4 -^□□7x~;i/) 7,)l-fc~)V\ <>?)l] -1, 

4-^7^^-o^>-fe'> 



2- [1- [ (4-^DD7i^W Z)V7<<ZZ.)\,] *>?M -1, 4-v 
■3)\,*W<y-£> (Mtt#:2 -B) (150mg, 0. 4 3 9mmo 1) 
^5"l/> (5m 1) «^3-^dd^-E§^ (9 8. 8mg, 0. 57 1 




o=s=o 




CI 
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im (Mgso 4 ) mmt, n^ntcmm^m^^ti^j^y^n^h 
??7<<~- (10% mnx.rfr— thmku mats® (122 
mg, 7 7%) zm&mmmtLTWz. 

I R (ATR) v : 3 0 8 9, 2958, 2933, 2873, 1583, 
1 4 9 6, 1 4 7 5, 1 4 2 7, 1 3 9 4, 1 3 2 1, 1 2 7 9, 1 2 1 9, 
1 1 7 6, 1 1 4 9, 1 0 8 6, 1 0 1 4, 8 2 9, 7 5 4 cm -1 . 
'H-NMR (40 0MHz, CDC1 3 ) 6:0. 85 (3H, t, J = 
7. 3Hz) , 1. 15-1. 40 (4H, m) , 2. 03-2. 14 (1H, 
m) , 2. 3 8-2. 4 7 (1H, m) , 4. 5 1 (1H, dd, J = 10. 5, 
3. 7Hz) , 6. 83 (1H, t d, J = 9. 0, 4. 6Hz) , 6. 94- 

7. 01 (lH.m), 7. 25 (1H, ddd, J = 8. 8, 5. 4, 3. 2 
Hz) , 7. 38 (2H, d, J=8. 5Hz) , 7. 53 (2H, d, J = 

8. 5Hz) . 

MS (m/z) : 3 5 9 (M + + H) . 

HRMS (FAB) : C 17 H 18 C 1 F 2 0 2 S (M + + H) t LT 

mmm 3 5 9 . 0 6 8 4 
mmm 3 5 9 . 0 6 8 8 

mifoM4 : 2- [ (4-^PD7x^) J-X^M -1, 4-y7MD^ 



tjS 1 : ot:(c43^T. 2, 5 -v7;i/^-D^>^;u7;m-;u (5. oog, 

3 4. 7mmo 1 ) <7)f- t h'n77> (150ml) MIC4 -^□□'O 
t'>f^ (5. 4 5g, 3 8. 2mmol), h'J7i-iWX7^> 
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(11. lg. 41. 6mmol) , &£&7*/z?i])\,#>mi?'(V'7B\£)V 
(8. 16ml, 4 1. 6mmol) ZMCHUtto fcfo®m&&&X4 BmHk 

(1% mm^)\^^*v» xmrn^mtG® (2. 6 8g, 29%) £ 

7jj&2 : A-truwOVy^jr—fr (3. 8 6g, 2 6. 6 mmo 1 ) <DN, 
N-iStrfrM&TS. K (1 2 Om 1) iSifcfc&BS* U £A (4. 0 0 g, 
29. Ommol) . ^2-yo^^-l, )\,-*w<>Vy 
(5. OOg, 2 4. 2mmo 1) «r*Q*.fc&. MT3P#M«#Lfc. KfiM 

m^ma^try^-vi* (s omi) . &&zs* (20ml) &to\xit&* v 
T'&m (Mgso 4 ) , »fgLfc. f&nfcSi&^j^>*7A^D7h^ 

57-f- (1% MX^;V— ^*Dr» T»«l/«IB{fc^ (6. 4 1g, 
9 8%) ^IfiMilTifc, 

'H-NMR (40 0MHz, CDC1 3 ) 5:4. 04 (2H, s) , 

6. 8 5-7. 0 0 (3H, m) , 7. 23 (4H, s) . 

UMiJ 5 : 2- [ (4-^DD7i3) 7,)V*-)V*3-)V] -1, 4-5?7JP 



7J&1 : OrtCfc^T, 2- [ (4-^DD7xZJW -1, 4- 

y7MD^>t'> (2 7 1mg, 1. OOmmol) ©M^fl/> (5 
m I ) -^oniBSfcASBI (2 2 5mg, 1. 3 Ommo 1 ) &1}QXfz 




0=S=0 




CI 
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#>J fc<fctftefl*tt;reife#Lfc, 8*8 (MgS0 4 ) ML 

fc. ^ibntdmt^mt^vy (5m n fc»#u otn^Lm 3- 

^PD^IS^ (4 5 0mg, 2. 60mmol) ^JP^., ^^T?M"C15Nf 

&«fctf&fO&&7KTiSt#Lfc. (MgSOJ Mb, #£>ttfc3£££ 
y'J*^7A^O-7h^77^- (9% mkJL^Jlr- tISIL 
ME-ffr&tt (2 1 Omg, 6 9%) £4£fiB#tl?t£ LTt#fc. 
77&2 : Ot:iC*5ViT, 2- [ (4-^DD7i-W ^^^U] -1, 4- 
^7;U^P^>-if> (6. 5 4 g, 2 4. lmmo 1) <D*?/—)V (1 0 0 
ml) iil;H 2 0 (16. 4ml) , 30%H 2 O 2 (16. 4ml, 145 
mmo 1) . -JTymtsTy^-O&mfcftM (4 2 5mg, 

0. 3 44mmol) £J)PA, 1 H#Wll#Lfc«. 5^Wft»bfc. #f 

**"C0D«c»Lfc. 8$ (MgS0 4 ) <£> Mb, ft&ftfc8it£'v*U-> 
J:Dlilgi&L*IEflJ&tt (6. 34g, 87%) &®&&W£&tVTmtCo 
7J&3 : 4-9QW<>1£>Z)V74 >^^hU-7A (1 9. 0 g, 9 5. 5 
mmo 1) <D7?;-)l (2 0 0ml) mffimz 2 -^u^^^)V- 1 , 4-v 
7JU^P^>if> (1 2. 3ml, 95. 5mmol) SriaAfclk 5P#|8MD3& 

&u fflk (Mgsoj Lit. «tg& %t>ntzMW*^*vy&'onm&L 
mitt&m (12. 3g, 43%) £&&*h£isa tLxmzo nzntczmz 

(MgS0 4 ) t#btlfcg|^'\^-!t>Ti5t?tL, *t»T'ylf 
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•fcDWHAUMEfcfcfc <1 2 - 7 ^ 44%) 

I R (ATR) v : 3 0 8 9, 2991, 2943, 1581, 1496, 
1 3 1 5, 1 2 7 9, 1 2 1 3, 1 1 4 9, 1 0 9 0, 1 0 8 0, 1 0 1 2, 
9 5 8, 8 1 6, 7 7 9, 7 5 6, 7 2 9, 7 0 8, 6 4 6, 5 1 7, 
4 6 9 cm" 1 . 

'H-NMR (40 0MHz, CDC1 3 ) 6:4. 36 (2H, s), 

6. 91 (1H, td, J = 9. 0, 4. 4Hz) , 6. 9 9-7. 0 6 ( 1 H, 

m) , 7. 11 (1H, ddd, J = 8. 3, 5. 6, 3. 2Hz), 7. 45 

(2H, d, J = 8. 8Hz) , 7. 62 (2H, d, J = 8. 8Hz) . 
MS (m/z) : 3 0 3 (M + + H) . 

6 : E-2- [l - r (4-^t3P7x-;U) XjM^jk] -2-7x- 



;W yUM^;M3\>W -l. 4-&7)V*W<>M> (30 3mg, 1. 0 0 
mmo 1) 0rh7tKO77> (5ml) flMSfc* 'J •^A'vHM^l'^v'? 
5?H (0. 5MhJH>^fe 2. 2 0ml, 1. lOmmol) £iJOAfd£. 
OTCTfltflfiJtttfUfc. E>6*«fc^>X7^7 f t H (12 7mg, 1. 20 
mmo 1) £i)D;Lfc&. ^iSTl 50#Fn1»Lfc o S^MfC^M^T^- 

^7jc-e«scst^t^, Kifl (Mgso 4 ) l, »&nfc»tt£«t' 




o=s=o 
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«u mzit^m (22omg, 5 6%) zm&mfctLTntzo m^ntz^w 
j-)v&r>mm&\s* %&m> (n img, 2 8%) *wt. noe 

(nuclear Overhauser effect. A— /\9*f— 

K£: 1 44. 5- 1 4 5. 0*C. 

IR(KBr) v : 3 0 6 8, 1637, 1581, 1489, 1450, 
1 4 1 9, 1 3 1 5. 1 2 4 6, 1 1 5 5, 1 0 8 6, 8 8 7, 8 1 4, 7 5 2, 
7 2 5, 6 9 0, 6 4 8, 6 2 7, 6 1 3, 5 3 4, 4 6 7 cm -1 . 
'H-NMR (400MHz, CDC 1 3 ) <5:6. 88 (1H, td, J = 
9. 1, 4. 4Hz) , 7. 06-7. 18 (4H, m) . 7. 22-7. 28 
(2H, m), 7. 30-7. 36 ( 1 H, m) , 7. 39 (2H, d, J = 
8. 8Hz). 7. 60 (2H, d, J = 8. 8Hz), 8. 09 (1H s) . 
MS (m/z) : 3 9 1 (M + + H) . 
7tH##rM: C 20 H 13 C 1 F 2 0 2 Si:LT 
Sfraffi:C 61. 46%;H 3. 35%;C1 9. 07%; 
F 9. 7 2 % ; S 8.20%. 
H$Jfi :C 6 1. 3 9 % ; H 3 . 2 8 % ; C 1 8.95%; 
F 9. 8 2% ; S 8. 3 0%. 

mmm 7 : 1- [ (4-2ua7x.-)i) -1- (2, 5-v7;u 



ci 
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7i~jW T.fr-fc-frtJ-M -1. 4->*7MD^>t'> (6 0 6mg, 
2. 0 Ommo 1) ®7h7kh'D77> (10ml) jgftfcn-^HI^ 
A (1. 5 7MM^>j£$, 1. 2 7ml, 2. 0 Ommo 1 ) ZliUTLtz'ik. 

M3rc#abfc. 7 8tt:M. mtirvfr (o. 2 1 8 

ml, 2. lOmmol) ^iITUc. TO^-7 8t:tl. 5B$M#U 
#^T-1N&& (2. 0ml) £2jn*-fc&, SJfcM^vX 

(Mgso 4 ) ft. »^nfcsaE&'t , jE>"j*y;u*7A^p-7h 

^7^f- (10% tiilfc. ft^tlfcSftSr'N* 

U->«fc9??«gfiU (3 3 0mg, 4 4%) £fcfi$HK*g|&<!:LT** 

ft. 

WLjSl: 8 5. 5-8 6. Ot;. 

I R (ATR) v : 2 9 6 8, 1724, 1581, 1491, 1394, 
1 3 3 5, 1 3 2 3, 1 1 5 5, 1 0 8 8, 1 0 3 4, 1 0 1 1, 9 0 6, 
8 2 9, 8 1 6, 7 5 8, 7 2 5, 6 1 5, 5 4 6, 4 6 9 cm -1 . 
X H — NMR (400 MHz, CDC1 3 ) <5:0. 90 (3H, t, J = 
7. 6Hz) , 1. 5 2— 1. 6 8 (2H, m) , 2. 62 ( 1 H, ddd, 
J = 18. 1, 7. 6, 6. 8Hz) , 2. 84 (1H, ddd, J = 18. 1, 
7. 6, 6. 8 Hz) , 5. 66 (1H, s) , 6. 95 (1H, t d, J = 
9. 0, 4. 4Hz), 7. 02-7. 08 (1H, m) , 7. 39-7. 43 
(1H, m) , 7. 43 (2H, d. J = 8. 5Hz) , 7. 56 (2H, d, 
J = 8. 5Hz) . 
MS (m/z) 3 7 2 (M + ) . 
7C*#«r :C 17 H 15 ClF 2 0 3 StLT 
3Sfefi£ : C 5 4. 7 7 % ; H 4. 06%; CI 9.51%; 
F 10. 1 9% ; S 8.60%. 
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: C 5 4. 4 7 % ; H 3. 92%;C1 9.68%; 
F 1 0. 2 6% ; S 8.7 6%. 

mmms : 2- [ (4-^do7xzj|/) ;ui/frx;i/] -2- (2, 5~iS7)l< 
tD7i^) - 1 -7x-;i/- 1 -x^y > 



7;Un*>^T, ■ 7 8tl^^T. H»5Tt#£ft£:2- [ (4-i7DD 
7i-jH TJU^-JM^jH -1, 4 -v7JL'^0^>if> (3 0 3mg, 
1. 0 Ommo 1) 0fh7tFD77> (5ml) femzn -75- )W) ^"7 A 

(1. 5 7M^\+-b->^, 0. 7 0 1ml, 1. lOmmol) £JnAfct&> 

gasTiMau o#p B i«Lfco s^zfttQ^ mt 

^>"/^)V(0. 14 0ml, 1. 2 Ommo 1) ^iTbfc. 

- 7 8t;T'3 Oftm®.ftLfz'&. 3P#fcWtT0t;£T#ffiLfc o Rfo®m\z 

lNli (2. 0ml) ^iP^m ^X^-etttt5bfc. ttttiM^L, 7*, 

(MgS0 4 ) U MLfc. tf^n^M^+E^'JTjy^^A^D^hT* 

77-f- (10% mmz-^^-^yy) th-siu #£*ifc@ft£A*i7-> 

mZitG 1 ®} (2 0 0mg, 4 9%) ZM&mWW%t LT#£. 
IfejA : 1 7 9. 5 - 1 8 0. 0*0. 

I R (ATR) v : 1 6 8 2, 1595, 1579, 1 495, 1475, 
1 3 1 5, 1 2 8 4, 1 2 4 0. 1 2 0 9, 1 1 5 3, 1 0 8 2, 9 9 1, 
8 7 4, 7 6 6, 7 0 8, 6 8 7, 6 0 7, 5 4 7, 5 0 9, 4 5 3 cm" 1 . 
1 H — N M R (400 MHz. CDC1 3 ) 6:6. 54 (1H. s), 




CI 
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7. 01-7. 10 (2H, m), 7. 34-7. 38 ( 1 H, m) , 7. 44 
-7. 50 (4H, m) , 7. 5 8 -7. 6 5 (1H, m) , 7. 67 (2H. 
d, J = 8. 8Hz), 7. 88-7. 93 (2H, m) . 
MS (m/z) 4 0 6 (M + ) . 

HRMS (EI) : C 20 H l3 C 1 F 2 0 3 S <M + ) tVX 

mmm : 4 0 6 . 0242 

: 4 0 6 . 0 2 3 0 

^M^iJ9 : 2 - [ (4-^DP7i^) XJUfrXjlj -2- (2. 5-^7^ 
tn7i^JV) -l-7irMf^=^>'/7-h 



7;u^f>^flKT, -7 8lCK:£Vvt, «0iJ5Tt#bnfc2 - [ (4-^PO 
7i-jp) *;U*x;M^;i/| -1. 4-v7;M-P'<>-fc:> (3 0 3mg, 
1. 0 Ommo 1 ) CDy/ h + yl^> (5ml) ®m\Zn -7f-)W)?V/* 
(1. 5 7M^\+1t>^, 0. 7 0 1ml, 1. lOmmol) SriQAfc^, 
M*T!JH1U ^T'10«j$bfc. S^^-7 8-C^m ififl; 
^>\Af;i/ (0. 14 0ml, 1. 20 mmo 1 ) SrSSTLfc. S^jgJR* 

- 7 8trt*3 oMiitLfci. 3»inot:^ir#fiifco s*j§«Ecfia 

*D£fc7>*X«7A?K#i«£iJn*.fc&. vX^X-x^TttttlLfeo #lffi$£ 

£U 7k, fc«fctfl&fDAtt*TJ«Dft#Lfcfc, ttitt (MgS0 4 ) U 

f;„ ^f,n^M*'t'BE^U*y>l^7A^D^h^7 7>f- (10% @t^X 

IE<b^#)(80. Omg, 26%) *m&MWW& £ L/T#fc. 



0 




CI 
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2 2 4. 5- 2 2 7. 01C. 
I R (AT R) v : 1 7 5 6, 1610, 1491, 1450, 1325, 
1 2 2 8, 1 1 5 5, 1 0 9 2, 1 0 7 2, 1 0 1 1, 8 0 8, 7 5 6, 6 9 4, 
606, 553, 462cm" 1 . 

1 H — NMR (400 MHz, CDC1 3 ) 6:6. 97 (1H, ddd, J = 
8. 8, 4. 4Hz) , 7. 0 2-7. 0 9 (1H, m) , 7. 15-7. 21 
(3H, m) , 7. 2 3-7. 3 0 (3H, m) , 7. 34 (2H, d, J = 
8. 5Hz) , 7. 51-7. 57 (2H, m) , 7. 77 (2H, d, J = 
8. 5Hz), 8. 02-8. 06 (2H, m). 
MS (m/z) : 5 2 8 (M + + NH 4 ) . 
Ttmftffiife : C 27 H 17 C 1 F 2 0 4 S<hLT 
Sirta :C 6 3. 4 7 % ; H 3 . 3 5 % ; C 1 6.94%; 

F 7. 4 4% ; S 6,28%. 
##rM:C 6 3. 0 4%;H 3. 24%; CI 6. 92%; 
F 7. 3 9% ; S 6.44%. 

mmm 1 o : 1 - r (4-^dq7x^) xm-m - 1 - (2, 5-/7 



x-;i/) 7,)\>*-)V*3-)l] -1, 4-y7J^a^>t*> (3 0 3mg, 
1. 0 Ommo 1) Cfh7t Ko7?> (5ml ) jgj^Cn -TTJl/'J ^7A 
(1. 6 OM's+it 0. 6 8 8ml, 1. 1 Ommo 1 ) £flQAfd&. 




o=s=o 
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-7 8w imrairnvrco Kfo®mzzf*i— jv (o. io8mi, 1. 20 

mmol) SJD;lfc&» -7 8tT'2lfrWU;. Kfo®mzffiftmt7> : E 

%ntm7kTmm&istci£. tm (M g so 4 ) u «*gLfc 0 &5ttfcss& 

+BE->U*W*7A^P"7h^77-f- (10% ftB£x3M!/- / \*-*» (I 

ft#U Umt&m (3 0. 5mg, 8%) £4Sfi@#<hLT#fc. 
HA: 1 3 4. 5-1 3 5. or. 

I R (ATR) v : 3 5 0 2, 2966, 2931, 2873, 1585, 
1 4 9 1, 1 3 0 9, 1 2 7 7, 1 2 2 7, 1 1 7 3, 1 1 4 7, 1 0 8 4, 
1 0 8 3, 1 0 1 4, 8 1 0, 7 5 6, 7 2 1, 6 1 3, 5 4 2, 
4 4 5 cm -1 . 

l H-NMR (4 00 MHz, CDC1 3 ) (5:0. 87 (3H, t, J = 

7. 1Hz), 1. 20-1. 65 (4H, m), 3. 06 (1H, d, J = 
2. 2Hz), 4. 48 (1H, s) , 4. 85-4. 90 ( 1 H, m) , 

6. 84 (1H, td, J = 9. 1, 4. 7Hz) , 6. 9 6 - 7. 0 2 (1H, 
m) , 7. 40 (2H, d, J = 8. 6Hz) , 7. 58 (2H, d, J = 

8. 6Hz) , 7. 85 (1H, ddd, J = 9. 1. 5. 4. 3. 4Hz) . 
MS (m/z) : 3 7 4 (M + ) . 

HRMS (EI) m/zC 17 H 17 0 3 C 1 F 2 S (M + ) tbT : 
lit : 3 74. 0 5 5 5 
m\m : 3 7 4 . 0 5 4 0 

%mm 1 1 : l- r (4-£nP7x-;u) tjv^m - i- (2, 5-/7 
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CI 



7i^P) Z)lft-)V*W\ -1, 4-v7;U^D^>if> (3. 0 3g, 
1 0. Ommo 1 ) <Dfh7th'D77> (5 0ml) ®m\Zn-7?)W?y 
A (1. 5 7M^>»i, 7. 0 1ml, 11. Ommol) Sfl]*.fctt, 

-7 8"C"cmraa»Lfc. r*6»*c^^- ;u (i. osmi. 12. 0 

mmo 1) mTLtz&. SfiJT#fiW6 1 5P3M#Lfc 0 

(MgS0 4 ) L, SffiLfc. *rttiUfcB#S3MU 5^LfcS#:^1t>T 

U*™5A^D?h^57>f- (10% rax^;U-^+)-» CTiftS 

SfEft£«) (3 9 6mg, 1 1%) £*8£*Hfcfg|l£LT»fc. 
Mjft: 7 6. 5 - 7 8. 0=0. 

I R (ATR) v : 3 5 3 3, 2960, 1581, 1498, 1394, 

1 3 2 9, 1 3 0 6, 1 2 4 2, 1 1 7 8, 1 1 4 6, 1 0 8 2, 9 8 7, 

8 8 7, 7 5 4, 7 1 2, 6 4 4, 5 9 4, 5 1 5 cm- 1 . 

'H-NMR (400 MHz, CDC1 3 ) 6:0. 82 (3H, t, J = 

7. 3Hz) , 1. 2 2- 1. 5 3 (4H, m) , 3. 78 ( 1 H, br s) , 

4. 5 5-4. 8 0 (2H, br m) , 6. 84 (1H, td, J = 9. 0, 

4. 4Hz) , 6. 9 6-7. 0 4 ( 1 H, m) , 7. 15-7. 26 (1H, 
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br s) . 7. 39 (2H, d, J = 8. 3 Hz) , 7. 52 (2H, d, 

J = 8 . 3Hz) . 

MS (m/z) 3 7 4 (M + ) . 

Ttmfttir : C 17 H 17 C 1 F 2 0 3 S£LT 

m^m:C 54. 4 7%;H 4. 57%;C1 9. 46%; 

F 1 0. 1 4% ; S 8.5 5%. 
mffl<& : C 5 4. 2 7%;H 4 . 5 1 % ; C 1 9.44%; 

F 10. 20%; S 8.70%. 
1 2 : 2- [1- [ (4-/7DD7 x -;i,) zfrft-M - 1 -<>f-> 



o*CK*trvr. l- [ (4-^dd7i-jw - i- (2, 5- 

y7Mn7i^) -2-^/-;i, (2 0 4mg, 0. 544mmol) 
(nmttJ-Vy (10ml) mmz V 'JX^75> (0. 131ml, 
0. 9 4 2mmo 1) . fc±tf*^>XJW*— ;U=£D«J K (0. 0 6 6 5ml, 
0. 8 5 6mmol) £JjD*7c&> OtTl^WLfc. Ri&JgS&ififfc^^ 

Ufeo S« (MgS0 4 ) mBLfc, #e.nfc^$Srxh^t KD7^> 

(5mi) om^. u 9a^/^^->7^ h 

(0. 5MMUx>?m 1. 3 0ml, 0. 6 5 Ommo 1 ) fcimAfc. 




0=S=0 
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(Mgso 4 ) ensile. %%nwm.**fci'>)ti'f)\>t}ykzu-?Y>? 
77j- (15% »»x^;u-'s^» tusiu *§e>nfcs#£ 

^+1t>J;0ll^^tT^^^I5^#) (3 3. Omg, 17%) 
Sfc£: 9 5. 5- 9 7. OTC. 

IR(ATR) v : 2 9 6 0, 1 64 5, 1 5 7 9, 1 4 8 9, 1 4 2 1, 
1 3 1 1, 1 2 5 2, 1 1 9 8, 1 1 6 5, 1 1 4 0, 1 0 8 6, 1 0 1 2, 
8 1 8, 7 6 9, 7 5 2, 6 4 0, 6 0 6, 5 5 2, 4 6 7 cm" 1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) 6:0. 89 (3H, t, J = 

7. 3Hz), 1. 45-1. 56 (2H, m), 2. 00 (2H, br s) , 
6. 89 (1H, td, J = 8. 3, 4. 4Hz) , 7. 01-7. 08 (2H, 
m) , 7. 31 (1H, t, J = 8. 3Hz) , 7. 38 (2H, d, J = 

8. 5Hz) , 7. 55 (2H, d, J = 8. 5Hz) . 
MS (m/z) 3 5 6 (M + ) . 

HRMS (EI) : C 17 H 15 C 1 F 2 0 2 S (M + ) tLT 

mmm: 356. 0449 

: 3 5 6 . 0 4 5 0 
Ttmftttm :C 17 H 15 ClF 2 0 2 Sibt 
IM : C 5 7. 2 2 % ; H 4 . 2 4 % ; C 1 9.94%; 

F 10.65%; S 8.99%. 
H»Hi :C 5 6. 8 0 % ; H 4 . 2 1 % ; C 1 10.04%; 

F 10.65%; S 9.11%. 
HJ£0iJ 1 3 : 1- C (4-?PD7x-;P) TJUfrX^] -1- (2, 5-^7 
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M -1- (2, 5-y7M07i-JW -2-^>^y— )V (44 9mg, 
1. 2 Ommo 1 ) (DM<t^^U> (1 Oml) iil;h'JI^7 = > 
(0. 3 0 0ml, 2. 1 6mmo 1 ) . £>&.T$*5> >7,)Vfc-)V=>7 U 'J K 
(0. 150ml, 1. 93mmol) £inAfc^ 0 £ CT2^1Wbfc o K 

g$ (Mgso 4 ) *§is?§u t#£>nfcM 

'JW*7A^D7h^77^- (15% Mr^l'-'N *+>->) TUMI, 
mZ<tGV0 (5 0 3mg, 9 3%) ^tfil^i Ltifc. 
IR(ATR) i/ : 2 9 6 6, 1498, 1350, 1176, 1149, 
1 0 8 6, 9 2 8, 8 7 9, 7 8 9, 7 5 2, 6 3 6, 5 9 2, 5 5 0, 5 2 5, 
4 5 5 cm" 1 . 

'H-NMR (4 0 0MHz, CDC 1 3 ) 5:0. 86 (3H, t, J = 
7. 1Hz) , 1. 33-1. 61 (3H, m), 1. 88-1. 96 (1H, 
m) , 3. 21 (3H, d, J=0. 7Hz) , 5. 03 (1H, d, J = 
7. 7Hz), 5. 58-5. 6 6 (1H, m) , 6. 83 (1H, td, J = 
9. 0, 4. 4Hz), 6. 97-7. 05 ( 1 H, m) , 7. 33-7. 40 
(1H, m, including 2H, d. J = 8. 3Hz at 7.35 
ppm) , 7. 54 (2H, d, J = 8. 3Hz) . 

mMM l 4 : 2 - [ l - [ (4-?DP7x-^) -2-^>x> 
-\-1)V\ -1. 4 -~J7)^U^yi£> 
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CI 

1- C (4-^DD7i-^) XJl'tfr;!/] -1- (2, 5-y7MP7x 
- 2 -^>^)V = ^ ? >Z)l/ftj— h ( 2 0 0 mg, 0. 442 
mmo 1) omt^l/y (4ml) 8 -^7if t: v£ ni [5, 4, 

0] -X> (6 9. lfil, 0. 4 6 4mmo 1 ) £^i&TiO*.fc 

^□•?b^7^- (8% wstx^-'s+-y-» -t?tt«u «ffi<t£*» 

(72. Omg, 46%) *$k&WWt LTt#fc. SSK, »5ft&B#£'v* 
tViOB^USfilft (6 0. Omg) 
M£ : 9 9. 0- 1 0 0. 0*C. 

I R (ATR) v : 1 5 8 1, 1496, 1392, 1309, 1279, 
1 2 3 2, 1 1 7 3, 1 1 4 9, 1 0 8 4, 9 7 8, 8 3 7, 8 1 6, 8 0 6, 
7 5 8, 7 3 1, 7 1 0, 6 4 4, 5 9 8, 5 6 1, 5 2 1 cm" 1 . 
1 H — NMR (400 MHz, CDCI 3 ) 5:0. 99 (3H, t, J = 

7. 3Hz) , 2. 12 (2H, m) , 5. 06 (2H, d, J = 7. 3 Hz) , 
5. 7 4- 5. 8 5 (2H, m) , 6. 92 ( 1 H, t d, J = 9. 0, 4. 4 
Hz), 6. 97-7. 04 (1 H, m), 7. 32 (1H, ddd, J = 

8. 5, 5. 4, 3. 2Hz) , 7. 43 (2H, d, J = 8. 5Hz) , 
7.6 4 (2H, d, J =8. 5Hz) . 

MS (m/z) 3 7 4 (M + + NH 4 ) . 

Ttmfttfm : C 17 H 15 C 1 F 2 0 2 StLX 

Mtilte. : C 57. 2 2 % ; H 4. 2 4 % ; C 1 9. 94%; 
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F 1 0. 6 5% ; S 8.9 9%. 
#*rffi : C 57. 1 5 % ; H 4. 1 8 % ; C 1 9. 90%; 
F 10.74%; S 9.09%. 

i 5 : 2- [5- (j^z2±M^±M^}J^t2l -i - t(4-£ 




CI 



7;i^>«T, -7 8 , C{C^^T, H«5T#^nfe2- [ (4-*DD 
;Ul/7ftx;M3\M/| -1, 4 -3>7;M- (3 0 3mg, 
1. 0 Ommo 1) Ov 5 * h*->x*> (5m 1) gftKn-T^'J^A 
(1. 57M^\+1t>« ( 0. 701ml, 1. lOmmol) SMfcg, 

-78ti?i mm. &£zs£.mt- 3 o firmware. &.jmm& - 7 8 *c 

4- (t-^^-^^^U;^^^) - 1 -3-F7**> (0. 260 
ml, 1 . 0 Ommo 1 ) SSTFLfclk ifiit#fiUi^f» 1 5P#M«#l, 

43«fc^«sfnftifi7K"eMSi;i5fe^ufc^ kjr (Mgso 4 ) u »«ufc. *#e>n 

» TlliSlt, «IH'(k'&* (4 0 1mg, 8 2%) &fcfiB#£ UTftfc. t#£ 

IR(ATR) v : 2 9 4 5, 2927, 285 4, 1583, 1496, 
1 4 2 7, 1 3 9 2, 1 3 2 1, 1 2 4 8, 1 1 44. 1 0 8 2, 1 0 3 8, 
1 0 1 2, 9 4 1, 8 2 2, 7 7 5, 7 4 8, 7 0 8, 6 2 3, 5 4 2, 4 6 7 
cm -1 . 
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'H-NMR (4 0 0 MHz, CDC 1 3 ) <5 : - 0. 0 2 (3H, s) , 
-0. 02 (3H, s) , 0. 82 (9H, s) , 1. 2 3- 1. 3 3 (2H, 
m) , 1. 4 2 - 1. 5 8 (2H, m) , 2. 0 6-2. 18 ( 1 H, m) , 
2. 39-2. 48 (1H, m), 3. 53 (2H, t, J =6. 3Hz), 
4. 52 (1H, dd, J = 1 1 . 6, 2. 6Hz) , 6. 83 (1H, td, 
J = 9. 0, 4. 4Hz), 6. 94-7. 00 (1H, m) , 7. 22- 
7. 26 (1H, m), 7. 38 (2H, d, J = 8. 5Hz), 7. 53 
(2H, d, J = 8. 5Hz) . 
MS (m/z) '4 8 9 (M + + H) . 
7t^#«: C 23 H 31 C 1 F2O3SS i tLX 

:C 5 6. 48%;H 6 . 3 9 % ; C 1 7.25%; 

F 7.77%; S, 6. 5 6%. 
##HS :C 5 6. 2 9 % ; H 6 . 2 8 % ; C 1 7.29%; 

F 7.7 5%; S 6.7 0%. 

mmm 1 6 : 2- [5- (t-^;^^^v'j;u^-^y) -1- [ (4-7 



7;U=f>M"F. -7 8t:iIi5^T, 2- [5- ( t -^^Ui^^^l^^U Jl^ 
-1- [ (4-^DD7x^;i/) tju*-^] -1, 4-v 

7;i/^o^>tf> (2 0 5mg, 0. 4 19 mm o 1) (»fh7th'D77> 
(4ml) SiCn-^fJMJf^A (1. 5 7M^+f« 0. 294 
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ml, 0. 461mmol) £Jn*.fc&. 1 P#RJ]&#L£o 

7 8*CtcM^, 3-K**> (0. 3 3 9ml, 0. 545mmo I) 

(MgS0 4 ) U »«Lfc. fc&ftfc»ii**JBE5/U;&yjlo&7AdmTh^ 
(6% WX^;i/-A^» TfcSU MBft^ft (168mg, 

8 0%) £Mfeift#*£bT&fc. 

I R (ATR) v : 2 9 5 2, 2929, 2856, 1583, 1496, 
1 4 7 3, 1 3 9 2, 1 3 1 1, 1 2 5 5, 1 1 9 2, 1 1 4 9, 1 0 9 0, 
1 0 1 4, 8 3 3, 7 6 0, 7 1 0, 6 2 9, 5 5 2 cm" 1 . 
'H-NMR (400 MHz, CDC1 3 ) 6 : -0. 01 (3H, s), 

0. 00 (3H, s) , 0. 84 (9H, s) , 1. 05-1. 18 ( 1 H, 
m) , 1. 2 9-1. 4 1 (1H, m) , 1. 5 2 - 1. 6 0 (2H, m) , 

1. 81 (3H, d, J = 2 . 9Hz), 1. 95-2. 05 ( 1 H, m) , 

2. 61-2. 71 (1H, m), 3. 57 (2H, t, J =6. 1Hz), 
6. 82-6. 8 8 (1H, m) , 6. 98-7. 07 (2H. m), 7. 38 

(2H, d, J = 9. 1Hz) , 7. 40 (2H, d, J = 9. 1Hz) . 
MS (m/z) 5 0 3 (M + ) . 

HRMS (FAB) : C 24 H 34 C 1 F 2 0 3 S S i (M + + H) t LT 

mmm •. 5 0 3 . 1 6 5 5 

tttirm : 5 0 3 . 1 7 0 4 

l 7 : 5- (4-^PD7iZMM^) -5- (2, 5-iS7)V* 

u73L-)i) -i-A^+i-y-;u 
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C! 



2- [5- {t-ttfrVWVS/ViVtti/) -1- C (4-^oa7x- 

)D yuu#-;u] - i -/f ;u^>f ;H -l, 4 - v7ji/*p^>if> 

(164mg, 0. 3 2 6mmo 1) Of H7kHn77> (4ml) jUStf 
h 7 7*?-^7 >t- r ) A 1 'J H (lMf h7t h*D77>^i. 0. 978 
ml, 0. 9 7 8mmol) £i)Q*.fc&, fflT?3B#raffi^Lfc. EJK&ttfcS? 

ifefrU £& (MgSOJ ff&nfcJSatSr^^'J^W*^ 
A7D7h^77^f- (50% -Ctt«U 

d2 2mg, 9 6%) lt»&. 

IR(ATR) v : 3 5 1 6, 3089, 2939, 2870, 1583, 
1 4 9 5, 1 4 7 5, 1 4 1 2, 1 3 9 4, 1 3 0 6, 1 2 7 9, 1 1 8 8, 
1 1 4 6, 1 0 8 8, 1 0 7 0, 1 0 1 2, 8 2 3, 7 5 8, 7 1 0, 6 7 9, 
64 9, 602, 546, 474 cm -1 . 

'H-NMR (40 0MHz, CDC1 3 ) 6:2. 0 9 - 2. 2 0 ( 1 H, 
m) , 1. 2 3 (1H, br s) , 1. 3 4-1. 4 6 (1H, m) , 

1. 63 (1H, quint, J=7. 1Hz), 1. 82 (3H, d, J = 

2. 7Hz) , 1. 98-2. 07 (1H, m), 2. 71 (1H, td, J = 
13. 0, 3. 4Hz) , 3. 63. (2H, t, J = 6. 4Hz) , 6. 83- 
6. 90 (1H, m) , 6. 9 9 - 7. 0 6 (2H, m) , 7. 38 (4H, 
s) . 

MS (m/z) 3 8 9 (M + + H) . 
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HRMS (FAB) : C 18 H 20 C 1 F 2 0 3 S (M + + H) thX 

mmm : 3 8 9 . 0790 

ftffiW. : 3 8 9 . 0 7 9 5 

mm 1 8 : 2- C5- (t-y^v^^>>i/v'j;i/^-» -1- [4- a 



7)U>n.mT, - 7 8t:(^^T, »^J1 5T#bnfc2- [5- (t- 
7?')H?*?')]/zsV )Vtt*s) -1- [ (4-^DD7i-JW 7Jl/*-jU] ^ 
4-v ? 7;^D^>-ti*> (2 5 Orag, 0. 5 11 mmo 1 ) CD 
fh7tH077> (4ml) Ml:n-^U?9A (1. 5 7M'\*1t> 
jgfK, 0. 3 5 8ml, 0. 5 6 2mmol) &j&PAifc1& M*T#jftl/fc. 
JRiS*tt*-7 8t:K:»»ft. 4- (t -^l^^^U^+v) -l- 
3— (0. 146ml, 0. 5 6 2mmo 1) ^iTUcE t?St3 

££U 7K. fc<k.tftefn£tt7RTJBi;ifei*Lfc&» ttft (MgS0 4 ) L. M 
Lfc. ibtlfeM^ff^'J^yW^A^P^h^^^^- (6% MX 
?\M/-M^-» TffigiU «IH{b-&«I (I6 7mg, 4 8%) StfelfttU 

IR (ATR) v : 3 0 8 2, 2927, 2856, 1583, 1495, 
1 4 6 2, 1 3 0 8, 1 2 5 0, 1 1 4 6, 1 0 8 0, 1 0 1 2, 8 3 3, 




CI 
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758, 675, 646, 607, 579, 544, 4 5 5 cm"'. 
'H-NMR (400 MHz, CDC1 3 ) <5:0. 03 (12 H, s), 
0. 87 (18 H, s), 1. 25-1. 70 (8H f m), 2. 23- 
2. 34 (2H, m), 2. 40-2. 48 (2H, m), 3. 58-3. 68 
(4H, m) , 6. 74-6. 8 2 ( 1 H, m) , 6. 9 7-7. 0 6 (2H, 
m) , 7. 30 (2H, d, J=8. 8Hz) , 7. 34 (2H, d, J = 
8. 8Hz) . 

MS (m/z) 6 7 5 (M + + H) . 

HRMS (FAB) : C 33 H 54 C 1 F 2 0 4 S S i 2 (M + + H) h. LT 

Wm% : 6 7 5 . 2 9 3 8 

ttm& : 6 7 5 . 2 9 0 0 

5niSt#tJTffi: C 33 H 53 C lF 2 0 4 SSi 2 tlT 

WWtm :C 5 8. 6 8 % ; H 7 . 9 1 % ; C 1 5.25%; 

F 5.6 3%. 
:C 5 8. 6 3 % ; H 7 . 9 1 % ; C 1 5.32%; 

F 5.6 9%. 

1 9 : 5- [ (4-^DP7x-;i/) ZJM^ik] =JLz (2, 5-y7 
-1, 9-;j->¥*-)l 



2- [5- (t -73-)li?*3-)l : s'))V**i/) -1- [4- (t-^;i/v 
;H-1, 4-v7;U^D^>-tf> (1 5 8mg, 0. 2 3 4mmol) ©rh 
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7tFo77> (4mi) mmz^hy-f^^Ty^o^y)^') F (lMf 

h7kHD77>^E 0. 7 0 2ml, 0. 7 0 2mmo 1) ^MfcE i 

»TtK, fc*tftt*MtfWcTKlJifei*U KJi (MgS0 4 ) ^ ft 
SSLfc. #bnfcM^*EE->'J^y;^7A^a-7b^7W- (5% 

X^-^=lr1t>=t0H^ H B B L^t:-&tl (9 7. Omg, 9 3%) £&feB# 

K£: 1 0 7. 0 - 1 0 8. 5"C. 

IR(ATR) v : 3 2 7 5, 29 3 9, 1 5 7 2, 1 4 9 5, 1 4 1 4, 
1 3 0 6, 1 2 6 1, 1 1 4 0, 1 0 7 8, 1 0 6 6, 8 4 7, 8 1 2, 7 5 4, 
7 1 0, 6 7 9, 6 44, 6 0 6, 5 44, 4 7 4, 44 9 cm -1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) 8:1. 36-1. 82 (1 OH, 
m), 2. 24-2. 35 (2H, m), 2. 47-2. 57 (2H, m), 
3. 70 (4H, t, J = 5. 9Hz) , 6. 79 ( 1 H, ddd, J = 
12. 4, 8. 3, 4. 6Hz) , 6. 9 7- 7. 0 8 (2H, m) , 7. 29 
(2H, d, J = 8. 8Hz) , 7. 34 (2H, d, J=8. 8Hz) . 
MS (m/z) 4 4 7 (M + + H) . 

HRMS (FAB) : C 21 H 26 C 1 F 2 0 4 S (M + + H) tVX 

: 4 4 7 . 1 2 0 8 
HM'JIi : 44 7. 1 2 2 7 

7C*»«r*: C 81 H 2B C 1 F a 0 4 S 0. 2 5H 2 Otlt 

: C 5 5. 8 7 % ; H 5 . 69%; CI 7.85%; 
F 8. 4 2% ; S 7.10%. 
##tM : C 5 5. 6 2 % ; H 5. 40%; CI 7.89%; 
F 8.58%; S 7.26%. 
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nmm 2 0 : 2- [5- u^±M^^ddiM^21 -1- E u-g 



7;P^>^oStT. -7 8*CtCl43^T, 5Tl#<=>nfc2- [5- (t- 

y^^y'JM^^) -1- [ (4-^od7x-JU) ^;P7js-;u] ^ 
>3\JU]-1, 4-i?7)V*0'<>1£> (2 0 Omg, 0. 4 0 9mmol)<£ 
f h7tFD77> (4ml) JtfffcCn-y^MU'J^tfA (1. 5 7M^+-9"> 
jgft. 0. 2 8 7ml, 0. 4 5 0mmol) £i)0*.fc&. 
KJS»«*-7 8t:C?&»«, ^*+M5P;i/U>&bU7 = K (0. 2 14ml, 
1. 23 mmo 1 ) , *3«fctf 3- > (5 1 . 1 n 1 , 0. 450 
mmol) £SSTL&&, gtr?2 OftfflflKtfLfc. E*»*K:-f V?ur\/- 
)V (0. 5ml) £in;Lfc&. <#£nfc?M£4 , EE^'J XtfJltiyA 

7D7h^77^f- (5% MX5 1 ;P- / \^1j-» TffittU SIHflS'&ft 

(163mg ; 73%) £M6ilMfctt£:lxT#fc. 

I R (ATR) v : 2 9 5 4, 2929, 2858, 1583, 1495, 
1473, 1412, 1394, 1311, 1255, 1192, 1 147, 
1 0 9 0, 1 0 1 4, 8 3 3, 7 5 6, 7 1 0, 6 7 7, 6 0 6 cm' 1 . ■ 
'H-NMR (400 MHz, CDC1 3 ) 6:0. 03 (6H, s), 

0. 87 (9H, s) , 0. 95 (3H, t, J = 7. 4Hz), 1. 20- 

1. 4 5 ( 5 H, m) , 1. 52-1. 7 0 ( 3 H, m) , 2. 21-2. 32 
(2H, m) , 2. 4 0- 2. 4 9 (2H, m) , 3. 6 4 (2H, t, J = 
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6. 1Hz) , 6. 7 4 -6. 8 2 ( 1 H, m) , 6. 9 7-7. 0 7 (2H, 
m), 7. 29 (2H, d, J = 8. 8Hz). 7. 34 (2H, d, J = 
8. 8Hz) . 

MS (m/z) 5 4 5 (M + ) . 

HRMS (FAB) : C 27 H 40 C 1 F 2 0 3 SS i (M + + H)<bbT 

mmm =545. 2124 

ftffi fit : 5 4 5 . 2 0 8 7 

MMM 2 1 : 5- [ (4 □□7x~JU) TUUzfr-jl/l -5- (2, 5->'7 



2- [5- (t-^;W^/^*>U;^*-» -1- [ (4-^DD7iZ 
;U) *jl,*-;H - 1 -•73 L )K>3 L )l>] -1. 4-y7Mo^>f> 
(154mg, 0. 2 8 3mmol) Ofh7tHn77> (4ml) iSKCf 
h7^W> ; 6-^A7;i/t , Jh' (lMrh7tHo77>iE 0. 532 
ml, 0. 5 3 2mmol) £flP;i£1£, 8l$H&#Lfc. 

*T?0i;ifc#l/, Kift (MgS0 4 ) ft, ^Snfc^aESr+ffv'J* 
fiVftyktU^YtfyJJ- (5 0% @t^X^;U-^1t» TlSSSLTO 
M (12 2mg, 0. 2 8 3mmo I) ^m^^tLXmtzo 
IR(ATR) v : 3 5 3 9, 2 9 5 8, 2 8 7 3, 1 5 8 3, 1 4 9 5, 
1 4 1 2, 1 3 0 8, 1 2 7 7, 1 1 9 2, 1 1 4 6, 1 0 9 0, 1 0 1 4, 
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8 2 9, 7 5 8, 7 1 0, 6 7 5, 6 0 6, 5 4 8, 4 6 3 cm- 1 . 
'H-.NMR (4 00 MHz, CDC1 3 ) 6:0. 95 (3H, t, J = 
7. 3Hz) , 1. 19-1. 77 (9H, m) , 2. 21-2. 34 (2H, 
m) , 2. 3 8- 2. 5 3 (2H, m) , 3. 70 (2H, br s) , 
6. 75-6. 83 (1H, m), 6. 98-7. 0 8 (2H, m) , 7. 29 
(2H, d, J = 8. 8Hz) , 7. 34 (2H, d, J = 8. 8Hz) . 
MS (m/z) 4 3 1 (M + + H) . 

HRMS (EI) : C 21 H 26 C 1 F 2 0 3 S (M + + H) tLX 
Wfam : 4 3 1 . 1 2 5 9 
: 4 3 1 . 1 2 3 7 

mmm 2 2 : 1- [ (4-^dd7x-^) tjm^h -1- (2, 5-^7 

Mn7x-J^) -3-*2*;-fr (gtt&2 2-ARcX^^2 2-B) 



7)l3>mmT. -7 8X:\Z^X. »#l5Tt#bn£2- [ (4-^PD 
yj.-)V) XJlfc-Jlt^M -1, 4-v7;U^-P^>if> (3 0 3mg, 
1. 0 Ommo 1 ) ©rh7tFD77> (5ml ) feimzn -7*^;i/'J 
(1. 5 7M^it>^, 0. 7 0 1ml, l.-10mmol) SJoAfcft. 

(0. 13 3ml, 1. 0 5mmo 1) . *3«fctfl, 2-X#+2/^^> 
(0. 163ml, 1. 2 0mmol) $iTU;E i?aT2afWW:. 




0=S=0 OH 




CI 
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(Mgso 4 ) u mmbtz. &(bnrcmt**E.i/vft'?)v*7k>7uvv>f 
(20% mtxT-jv-^-yry) t-»su ^-i^tuwi 

U->«fc9»l£IIU *E*tt#2 2-A OKStt) (9 8. Omg, 2 4%) , 
*J:l^«BJltt#2 2-B (SStt) (19 9mg. 4 8%) £^n^n«fi£t 

gtt#2 2 -A 

Sfej^L : 8 4. 0-84. 5*0. 

I R (ATR) v : 3 5 3 3, 2 9 3 3, 2860, 1574, 1495, 
1 4 2 9, 1 2 7 8, 1 2 4 0, 1 1 8 2, 1 1 4 2, 1 0 9 2, 1 0 8 0, 
1 0 1 4, 9 6 2, 8 8 5, 8 2 9, 7 6 6, 7 3 7, 7 1 0, 6 8 1, 6 1 9, 
5 2 6, 4 7 6 cm -1 . 

'H-NMR (400 MHz, CDC1 3 ) 5:0. 88 (3H, t, J = 

6. 8Hz), 1. 20-1. 50 (8H, m), 1. 57 (1H, d, J = 
5. 1Hz) , 2. 07 (1H, ddd, J = 14. 7, 8. 1, 6. 8Hz) , 
2. 70 (1H, ddd, J = 14. 7, 6. 8, 4. 6Hz) , 3. 93- 
4. 01 (1H, m), 4. 85 (1H, t, J = 6. 8Hz), 6. 77 

(1H, td, J = 9. 0, 4. 4Hz) , 6. 91-6. 98 ( 1 H, m) , 

7. 24-7. 30 (1H, m), 7. 36 (2H, d, J = 8. 5Hz), 
7. 5 1 (2H, d, J = 8. 5Hz) . 

MS (m/z) 4 1 7 (M + + H) . 

HRMS (FAB) : C 20 H 24 C 1 F 2 0 3 S (M + + H) t. LT 
W&m : 4 1 7 . 110 3 
ftffim : 4 1 7 . 110 2 

7C*»«fM: C 20 H 23 C 1 F 2 0 3 S 0. 25H 2 0 tLX 
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: C 5 7 . 0 0 % ; H 5; 62%;C1 8.41%; 

F 9. 0 2 % ; S 7.61%. 
##rM :C 5 7. 1 8 % ; H 5 . 3 8 % ; C 1 8.57%; 

F 9. 2 2% ; S 7.7 9%. 
gtt#2 2-B 

M£ : 1 2 3. 0- 1 2 3. 5^. 

I R (ATR) v : 3 5 0 2, 2925, 2858, 1583, 1496, 
1 4 1 0, 1 3 0 4, 1 2 7 5, 1 2 1 3, 1 1 8 4, 1 1 4 9, 1 0 8 6, 
1 0 4 5, 1 0 1 4, 9 5 8, 9 1 0, 8 2 9, 7 9 6, 7 5 2, 7 2 5, 
7 1 0, 6 2 7, 5 5 2, 5 0 3, 4 6 7 cm -1 . 
'H-NMR (40 0MHz, CDC1 3 ) (5:0. 87 (3H, t, J = 
7. 1Hz) , 1. 2 0- 1. 6 0 (9H, m) , 2. 21-2. 30 (1H, 
m), 2. 41 (1H, ddd, J = 13. 9, 10. 5, 3. 4Hz), 
3. 23-3. 32 (1H, m), 4. 94 (1H, dd, J = l 1. 7, 2. 
9Hz), 6. 85 (1H, t d, J = 9. 0, 4. 4Hz), 6. 96- 
7. 03 (1H, m) , 7. 2 3 - 7. 2 9 (1 H, m) , 7. 39 (2H, d, 
J = 8. 5Hz) , 7. 55 02 H, d, J=8. 5Hz) . 
MS (m/z) 4 1 7 (M + + H) . 

H RMS (FAB) : C 20 H 24 C 1 F 2 0 3 S (M + + H) tLX 
mtfcm : 4 1 7 . 110 3 
: 4 1 7 . 1 1 2 2 
Tzmfttirm : C 20 H 23 C 1 F 2 0 3 S 0. 2 5H z O tLX 

:C 5 7. 0 0 % ; H 5 . 6 2 % ; C 1 8.41%; 
F 9. 02%; S 7.61%. 
#*Tffi :C 5 7. 1 6 % ; H 5. 34%; C 1 8.55%; 
F 9. 1 8 % ; S 7. 8 2 %. 
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£MM 2 3 : 2- [5-gcm- 1 - [ (4-^DD7i^) Zfrfr—M 1 



D7x-;U) TUl^-JM^H -1, 4-v7;U^D^>if> (1. 5 2g, 
5. 0 2mmol) ©y/h^/l^^ (3 0ml) Kn-^UU^A 
(1. 5 7M ^*V>mifc, 3. 5 2 m 1 ) *HP^fc. 
«U 15*HW«#Lfc. WV, RJ&8m*-7 8X;£.lfflL, 4-2UU- 
l-3-F7*^> (6 7 2 /z 1, 5. 5 2mmo 1 ) £2niAfc&, 4 P^F 

«ktfffi»£E#"r«i;*#bfc. ftjft (Mgso 4 ) a »j»*S£u t#*>n 
fc«a*'\+ij->j;Dfi»auai«B^ift (i. 64g, 8 3%) fc^fetwii. 

I R (ATR) v : 2 9 4 5, 1583, 1495, 1475, 1311, 
1 2 7 7, 1 2 3 0, 1 1 4 9, 1 1 4 2, 1 0 8 2, 1 0 1 4, 8 7 2, 
822, 793, 752, 708, 629, 557, 532, 465cm" 1 . 
'H-NMR (4 0 0MHz, CDC 1 3 ) 6:1. 33-1. 48 (2H, 
m), 1. 72-1. 8 7 (2H, m) , 2. 08-2. 18 (1H, m) , 
2. 43-2. 52 (1 H, m) , 3. 44-3. 53 (2H, m), 4. 52 
(1H, ddd, J = ll. 5, 3. 9, 1. 2Hz), 6. 84 (1H, t d, 
J = 9 . 0, 4. 4Hz), 6. 96-7. 02 ( 1 H, m) , 7. 23- 
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7. 28 (1H, m) . 7. 39 (2H, d, J = 8. 8Hz) , 7. 53 
(2H, d, J = 8. 8Hz) . 
MS (m/z) 3 9 3 (M + + H) . 
Ttmtttijm : C 17 H 16 C 1 2 F 2 0 2 S£LT 
SUM : C 5 1 . 92%;H4. 10%;C1 18.03%; 
F 9. 6 6% ; S 8.15%. 

mmm .c 5 1 . 3 3 % ; h 4 . 0 7 % ; c 1 17.64%; 

F 9. 7 2 % ; S 8.25%. 
MMM 2 4 : 1- [5- [ (4-^QP7i-j|/) ^;i/7^n;i/] -5- (2, 5 



2- [5-^no-i- C (4-70D7i-iW ^>^;H - 

1, 4 -> 5 7;i'^P / <>if> (2 0 Omg, 0. 5 0 9mmo 1) ©7th-h 
(6m 1) ®m\Z¥nt)z/> (213wl, 2. 5 5mmo 1) , KiSft* »J 
>7A (73. 7mg, 0. 5 3 4mmo 1 ) » *5J:tf3£ft# UtfA (1 5 
mg) £flQ*.£'t£> 7 0t;T181fWllf; t TOM^&KMUfc^ « 

frL£„ (MgSOJ MU t#enfc&»l*£->3-h#7A 

(s io 2 , Wc^vy-** y-;k 10 : i) KttLfco #bnfcfft^ 

£X?/-JUK&fi?t^ci£, lNM-l^y-Jl' (2m l) *§is 

u£. ^bnfcsi^tiM^it^x^Ucfcom^u, Mmtsw (i2 8mg, 




HCI 



CI 



77 



WO 03/055850 



PCT/JP02/13792 



5 4%) *ifcJM»felBfc£UTf»fc. 
K£: 1 6 7. 0- 1 7 0. 5*C. 

I R (ATR) v : 2 9 6 0, 2565, 2453, 1583. 1495, 
1 3 2 1, 1 2 7 7, 1 2 1 1, 1 1 7 3, 1 1 4 5, 1 0 8 4, 1 0 1 1, 
8 7 9, 8 2 0, 7 8 7, 7 54, 7 2 1, 7 0 8, 6 2 7, 5 5 7, 5 4 0, 
4 6 7 cm" 1 . 

1 H — NMR (400 MHz, CDC1 3 ) (5:1. 3 1-1. 47 (2H, 
m), 1. 93-2. 30 (6H, m), 2. 42-2. 51 ( 1 H, m) , 
2. 6 6-2. 7 8 (2H, m) , 2. 8 7 - 3. 0 3 (2H, m) , 3. 76 

(2H, br s) , 4. 51 ( 1 H, dd, J = 10. 7, 4. 4Hz) , 
6. 85 (1H, td, J = 8. 8, 4. 4Hz), 6. 9 6 -7. 0 3 (1H, 
m) , 7. 22 (1H, ddd. J = 8. 8, 5. 4, 3. 2Hz) , 7. 40 

(2H, d, J = 8. 3Hz) , 7. 54 (2H, d, J = 8. 3Hz) , 
12. 54 (1H, br s). 
MS (m/z) 4 2 8 (M + + H) . 
Ttmttffim : C 21 H 24 C 1 F 2 N0 2 S HC 1 tLX 
WW>m : C 5 4 . 3 1 % ; H 5 . 4 3 % ; C 1 15.27%; 

F 8. 1 8 % ; N 3.02%;S 6.90%. 
#flftt :C 5 4. 1 9 % ; H 5 . 3 7 % ; C 1 15.07%; 

F 8. 1 0 % ; N 3. 2 1 % ; S 6.98%. 
%m&} 2 5 : 3- [ (4-^aP7x-JU) ZJlft-Jl'] -3- (2, 5-^7 
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CI 

□ 7x-;i/) 7,)V*s-)VU-M -1. 4-v7;^D^>-tf> (3. 0 3g, 
10. Ommol) <Di?t V*is3L9>®W. (5 0 m 1) lln-W^^A 
(1. 5 7M ^\+-tf->M, 7. 0 1 m 1 ) ^tUXfCo 

i&u i5^mmwLfco ^r, Rfo®mz-7 st^ftiuu ^D^MX 

(1. 33ml, 12. Ommol) £iP*.fc&, %WlX* zmffl&ftLfro 

THiu^tAc. tt& (Mgso 4 ) »«se*u »snfcaa*'s+iJ- 

>«fcDStt*L*IHft'&» (1. 9 5g, 5 0%) £fcfi§HfcftfcLTl»fc. 
flfe,& : 9 9. 5 - 1 0 0. 5t:. 

I R (ATR) v : 3 0 7 8, 2952, 1734, 1587, 1493, 
1419, 1377, 1327, 1279, 1213, 1149, 104 7, 
1 0 1 4, 8 2 9, 7 7 9, 7 5 4, 7 2 7, 6 1 1, 5 4 2,- 4 5 3 cm" 1 . 
1 H — NMR (CDC 1 ,) 5:1. 15 (3H, t, J = 7. 1 Hz)-, 
3. 08 (1H. dd, J = 16. 6, 10. 3Hz) , 3. 46 ( 1 H, dd, 
J = 16. 6, 4. 6Hz) , 3. 99-4. 12 (2H, m) , 5. 0 6 
(1H, dd, J = 10. 3, 4. 6Hz), 6. 85 (1H, td, J = 
9. 0, 4. 4Hz), 6. 96-7. 02 (1 H. m), 7. 19 (1H, 
ddd, J = 8. 6, 5. 4, 3. 2Hz) , 7. 42 (2H, d, J = 8. 8 
Hz) , 7. 5 6 (2H. d, J = 8. 8Hz) . 
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MS (m/z) 3 8 9 (M + + H) . 

7C*»«rfi: C 1V H 15 C 1 F 2 0 4 S<hLT 

gffcM:C 52. 51%;H 3. 89%;C1 9. 12%; 

F 9. 77%; S 8.25%. 
mmm : C 5 2. 3 3 % ; H 3 . 8 6 % ; C l 9.10%; 

F 9. 8 8% ; S 8.3 7%. 

mmm 2 6 : 2- n - [u-gon^xmu) xjN^jk] -5- 

g^) *>?M -1, 4-y7JP^P^>-g> 




H^J5T*^e.nfc2- [ (4-^no7xzji/) -1, 

4->?7;U^-p^>-lf> (0. 9 4 g, 3. lmmo I) & MUX> (1 5 
ml) 4- (*3Ml^*) -l-7*y-JM0. 25ml, 2. 1 

mmol) &i;->7y^5 : l/>h , J-n-W^*7> (1. 0 g, 4. 1 
mmol) £ijn*£&, 7^>ffffl^T. 1 4^KJP^Jl«tUfc. KfcScfcft 
£g % 4 _ (^51;^^-) - 1 J-)\ (0. 2 5ml, 2. lmmol) 

&mx.tz&, 7;i/3f>i?amT> 6*MinjiMi«ufc. «m 

= 10:1) fcTjMSU &&Jfttt«l£f»fc. ft&n&fcfiifttt**^*-!*-^ 
TBttffcU «B*t£*l (0. 5 5g, 44%) Safi*&*£LT#fc. 
H£: 1 0 3- 1 0 6'C. 

I R (ATR) v : 3 0 6 6, 2960, 2935, 1583, 1493, 
1 1 4 7, 1 0 8 2, 1 0 1 2, 8 9 3, 8 2 9, 7 5 2, 6 2 5, 5 4 2, 
4 6 5 c m _1 . 
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'H-NMR (400 MHz. CDC1 3 ) 3:1. 23-1. 4 5 (2H, m), 

I. 5 0 - 1. 7 5 (2H, m), 2. 04 (3H, s), 2. 04-2. 20 
(1H, m), 2. 3 5- 2. 6 0 (3H, m), 4. 52 (1H, eld, J = 

II. 5, 2. 4Hz). 6. 7 8-6. 8 8 (1H. m), 6. 95-7. 01 
(1H. m). 7. 2 0-7.3 0 (1H, m), 7. 3 8 (2H, dm. J = 

8. 4Hz), 7. 53 (2H, dm. J = 8. 4Hz). 
MS (m/z) : 4 0 5, 4 0 7 (M + + H) . 
HRMS (FAB) : C 18 H 20 C 1 F 2 0 2 S 2 (M + + H) tLX 
Sttfi : 4 0 5 . 0 5 6 1 

mmm •. 4 0 5 . 0 5 8 1 

mtkM 2 7 : 2- [1- [ (4-^aa7i^;W Xjk^jjd -5- (^;U 

xjufrx^) ^y±M -i. 4-> ? 7;i/^-a^>-fc:> (jfr&f&A) R^2- 
[l- [ (4-^dd7i^) TJN^Jjj -5- Ojf^k^jkZ^jk) ^ 
y±M -l. 4-z?7fr*n*>-V> Uk&MB) 




2- [l- [ (4-^do7xzjw 7Ji/*~;u] -5- (t^frtt) i> 

3-M -1, 4-v J 7;i/^D / ^>-tf> (5 0 0mg, 1. 2 3mmol) 
>^U> (30ml) CjfflKU ftftTKT 3-^7 (3 4 0mg. 

1. 9 7mmo 1) *mz.tc&, MfcT 1 4WHWif#Lfc. »&tt*«EE»ISl 

10 : lJgte,g|5«fc0efeH#'^ vX5 1 ^X-x>'U/^b^5 1 l/>^T^L. 
JUsEte^tlA (2 11mg. 39%) UT&fc. £bK.^fc^ 

u> : **/-;u=4 o : im&,3&o&&m&*'&* vn^ivx-Tiv/mt 
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*?-ls>\ZXffifrl'UiHt,&ytB (144mg, 3 9%) $eM*ttT#fc. 
H£: 1 4 5- 1 4 81C. 

I R (ATR) v : 1 4 9 6, 1317, 1292, 1273, 1149, 
1 1 2 4, 1 0 8 6, 8 2 9, 7 5 6, 6 3 1, 5 4 4, 5 2 3, 4 9 9, 
4 7 8, 4 6 5 cm -1 . 

X H — NMR (400 MHz, CDC1 3 ) 0:1. 38-1. 70 (2H, m), 

1. 8 0-2. 0 0 (2H. m), 2. 0 5- 2. 2 2 ( 1 H, m), 2. 45- 

2. 60 (1H, m), 2. 88 (3H, s), 2. 96 (2H, t m, J = 

7. 0Hz), 4. 51 (1H, dm, J = 7. 6Hz), 6. 80-6. 90 
(1H, m), 6. 9 5- 7. 0 5 ( 1 H, m), 7. 2 0 - 7. 3 5 (1 H, 

m), 7. 39 (2H, d, J = 8. 7Hz), 7. 53 (2H, d, J = 

8. 7Hz). 

MS (m/z) : 4 3 7, 4 3 9 (M + + H) . 

Ttmmm.: C 18 H 19 C l F 2 0 4 S 2 <hLT 

Wmm : C 4 9 . 4 8 % ; H 4 . 3 8 % ; C 1 8.11%; 

F 8. 70%; S 14.68%. 
mMii. :C 4 9. 5 0 % ; H 4 . 2 8 % ; C 1 8.05%; 

F 8. 7 7 % ; S 14.70%. 

1 2 6- 1 2 9t:. 

I R (ATR) v : 1 4 9 5, 1475, 1277, 1147, 1086. 

1 0 1 2, 8 3 3, 7 5 2, 6 2 5, 5 4 0, 4 6 5 cm" 1 . 

'H-NMR (400 MHz, CDC 1 3 ) 6:1. 32-1. 70 (2H, m), 

1. 7 5- 1. 9 3 (2H, m), 2. 0 8- 2. 2 2 ( 1 H, m), 2. 46- 

2. 75 (3H, m), 2. 54 (3H, s), 4. 52 (1H, dd, J = 
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11. 4, 2. 4Hz). 6. 8 0-6. 9 0 (1 H, m), 6. 94-7. 04 
(1H, m), 7. 2 0- 7. 3 0 (1H, m), 7. 39 (2H, dd. J = 
8. 5, 1. 8Hz), 7. 53 (2H, dd, J = 8. 5, 2. 7Hz). 
MS (m/z) : 4 2 1, 4 2 3 (M + + H) . 

: C 18 H 19 C 1 F 2 0 3 S 2 i:LT 
SffeM :C 5 1 . 3 6 % ; H 4 . 5 5 % ; C 1 8.42%; 

F 9. 0 3% ; S 15.2 4%. 
Hifljffl :C 5 1 . 3 6 % ; H 4 . 4 9 % ; C 1 8.35%; 
F 9. 00%; S 15.24%. 
2 8 : 2- [1- [(4-^DD7i^) TJUfr-JU] - 5 - 
^->^>^;i/] -1, 4-y'7MD^>t'> 



HMy5-m£*ifc2 - [ (4-i7DD7x-;i/) yui/*-;M3MH - 1, 

4 - v7;i/^P^>"tf> (0. 94g, 3. lramol) *h;H> (3 0 
ml) ttlU 4-h'z:;U^+->-l-y^/-;i, (0. 5 1ml, 4. 2 
mmo 1) Rl/y7//f l/>h'J-n-^5 : MX*7> (1. Og, 4. 1 
mmol) ZlBXtzfe, 7;i^>f?ffl$TF> 3 BFaTOftMLfco KfomZMfc 

mx^u=i o : i) txiiisu efiia^^#rc. mt>titc&&mfoz^* 

tt>KT»U «E^^» (0. 9 7g, 7 8%) £afef»5fc<hLTftfc. 
St& : 5 4-5 6*C. 

IR(ATR) v : 2 9 4 3, 1 6 1 8, 1 4 9 5, 1 4 7 5, 1 3 0 8, 
1 1 9 8, 1 1 4 7, 1 0 8 0, 1 0 1 2, 9 6 2, 8 9 9, 8 2 9, 7 5 0, 
62 3, 559,54 4, 467 cm" 1 . 




CI 
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i H — N M R (4 0 0 MHz, CDC 1 3 ) 6:1. 2 5 - 1. 4 5 (2H, m), 
x 5 5- 1. 8 0 (2H, m), 2. 0 5-2. 2 2 ( 1 H, m), 2. 40- 
2. 55 (1H, m). 3. 62 (2H, t, J = 6. 2Hz), 3. 96 (1H, 
dd, J = 6. 8, 2. 1Hz), 4. 12 ( 1 H, dd, J = 14. 4, 
2. 1Hz), 4. 53 (1H, dd, J = ll. 5, 2. 7Hz), 6. 39 

(1H, dd, J = 14. 4, 6. 8Hz), 6. 8 0 -6. 9 0 (1H, m), 
6. 9 5- 7. 0 4 (1 H, m), 7. 2 0- 7. 3 0 ( 1 H, m), 7. 39 

(2H, d, J = 8. 6Hz), 7. 54 (2H, d, J = 8. 6Hz). 
MS (m/z) : 4 1 8, 4 2 0 (M + + NH 4 ) . 

Ttmftffim-. c 19 h 19 c i F 2 o 3 s<hbx 

mmm:C 5 6. 9 3%;H 4. 78%; CI 8. 84%; 

F 9. 4 8% ; S 8.0 0%. 
mmm : C 56. 98%;H 4. 83%;C1 8. 78%; 

F 9. 5 1 % ; S 8.13%. 
HM^J 2 9 : 5- [(4-^Da7x-Jl/) TJUfr-Jl/l -5- (2, 5-/7 
^D7i^^) - 1 -^>$J-)l> 



2 _ [!- [ (4-/7DP7i-^) - 5-t'^l/^v^>5 1 

4 -i/~J)VHru (0. 9 0g, 2. 3mmol) 
> (30ml) p- HI/X>*JI/#>BS-7k*Dto (2 Omg, 

o. i immo i) *nxit&s nmzxi mmmwLtzo &mmz®.j£mm 

y%%®£ : s , )t)'f)l<?n^btf77j- (A*t>:ft8i^=3 : 2) 
ft^U ««3{fc^ft (0. 7 3g, 8 5%) ^afei^tLTflfc, 




0^ 



o 
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H£: 8 4-8 6t:. 

IR (ATR) v : 3 3 2 5, 294 1, 2866, 1583, 1496, 
1 3 1 3, 1 1 5 1, 1 0 8 4, 8 2 5, 7 5 2, 6 2 9, 5 3 4 cm- 1 . 
1 H — NMR (4 00MHz, CDC 1 3 ) 6 : 1. 18-1. 29 (1H, m), 

1. 2 9- 1. 4 0 (2H, m), 1. 40- 1. 7 0 (2H, m), 2. 08- 

2. 22 (1H, m), 2. 4 2 - 2. 5 5 (1 H, m), 3. 55-3. 67 
(2H, m), 4. 53 (1H, dd, J = ll. 4, 3. 8Hz), 6. 78- 

6. 88 (1H, m), 6. 9 3 - 7. 0 3 (1 H, m), 7. 20-7. 30 
(1H, m), 7. 39 (2H, d, J = 8. 5Hz), 7. 53 (2H, d, J 
= 8. 5Hz). 

MS (m/z) : 3 7 5, 3 7 7 (M + + H) . 

7tfft##HS : C 17 H 17 C 1 F 2 0 3 S • 0. 2 5H 2 0£UT 

WMU :C 5 3. 8 3 % ; H 4 . 6 5 % ; C 1 9.35%; 

F 10. 02%; S 8.4 5%. 
mum :C 53. 73%;H 4. 63%;C1 9. 35%; 

F 1 0. 0 3 % ; S 8.5 5%. 
3 0 : 2- [1- [(4-^DD7x-J^) TJt/fr-jl/] i/pvO?- 
;|/] -1, 4-y7JM-D^>-tf> 



5- [ (4-^OP7x-JU) -5- (2, 5-y7MD7i 

- 1 J—)V (lOOmg, 0. 26 7mmo 1 ) £ Ml/X> 

(10ml) izmmis. y7;^fU>hU-n-7'fMX^7> (130 
mg, 0. 5 3 9mmol) *1$\Xtz.&, 7JH*>3SH&T. 2 BIHMnft&fflffil/ 
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fc. ^7y*^l/>HJ-n-"7^;U*X*7> (13 0mg, 

0. 5 3 9mmol) 7JH3'>f?ffl^T, 3 0»^iS^Lfc. R 

(^>:l»i^=l 5:1) HTML, efeH#ft»fc. fc&ttfcS 
6H#*^*U->K:T?5fe»L. 8HeMfr&«J (3 5mg, 3 7%) £S£l&5k<!:L 

K£: 1 5 3- 1 5 5*0. 

I R (ATR) v : 2 9 6 8. 1581, 1489, 1304, 1277, 
1 1 3 8, 1 0 8 2, 8 2 7, 7 5 2, 6 0 6, 5 6 9, 5 1 9, 4 6 7 
cm -1 . 

'H-NMR (400 MHz, CDC 1 3 ) 6:1. 70-1. 85 (2H, m). 

2. 0 5- 2. 2 0 (2H, m), 2. 2 2 - 2. 3 5 (2H, m), 2. 88- 

3. 00 (2H, m), 6. 7 5 - 6. 8 3 (1 H, m), 6. 95-7. 05 
(2H, m), 7. 3 5 (4H, s). 

MS (m/z) : 3 7 4, 3 7 6 (M + + NH 4 ) . 
Ttmftttm : C 17 H 15 C 1 F 2 0 2 StVX 
Wmm:C 5 7. 2 2%;H 4. 24%; CI 9. 94%; 
F 1 0. 6 5% ; S 8.9 9%. 
: C 56. 87%;H 4. 14%;C1 10. 28%; 
F 10. 4 4% ; S 9.05%. 
mmM3 1 : 2- [6- (t-7^;i/v^^->U;^^'» -1- [(4-g 




:^l5T*#6nfc2- [ (4-i7DD7xH^) 7,)V*~)V -1, 
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4-v7JU3-D^>i?> (0. 9 4 g, 3. lmmo 1 ) £ HUX> (3 0 
ml) «IU 5- (t-^y^^y'JM+y) - 1 -^>5> 
(1. 1ml, 4. 6mmo 1) R^yjy^f l/>h'J-n-y5 : m*7 
> (1. Og, 4. lmmol) 7;io*>f?ffimT. 14P3MJn*ft 

#77 4- (^*y> :&mi. : ?)\s=l 5 : 1) 13T*ii$!lU $tEtt£$3 
(1. 4g, 8 7%) LTt#7c 0 

I R (ATR) v : 2 9 2 9, 2856, 1583, 1496, 1325, 

1 1 5 1, 1 0 8 8, 8 3 5, 7 7 5, 7 5 4, 6 2 9 cm" 1 . 

•H-NMR (4 0 0MHz, CDC1 3 ) 5:0. 01 (6H, s), 0. 86 

(9H, s), 1. 18-1. 60 (6H, m), 2. 04-2. 17 ( 1 H, 
m), 2. 3 8- 2. 5 0 (1H, m), 3. 54 (2H, t, J = 6. 1Hz), 
4. 53 (1H, dd, J = 1 1 . 5, 2. 7Hz), 6. 78-6. 88 

(1H, m), 6. 9 3- 7. 0 3 (1H, m), 7. 2 0 - 7. 3 0 (1 H, 
m), 7. 38 (2H, d, J = 8. 5Hz), 7. 53 (2H, d, J = 8. 5 
Hz). 

MS (m/z) : 5 0 3, 5 0 5 (M + + H) . 

»0U 3 2 : 6- [(4-^DP7i^) 7Ji/fr~;i/] - 6- (2, 5-y7 

Md7i^) - 1 -A^-fry-;!/ 



2- [6- ( t -y^v^^vU)^*^) -1- [ (4-y*PP7x~ 

;i/) tjI/*-;!/] -l, )V*u<^>ay (o. 7 0g, 

1. 4mmo 1) &rh7tHD77> (3 0ml) K^#?U WlITfh 
7 7*f ^7 VtZ-^A 7 J W 'J H©7 h 7 1 h' D 7 7 >i«i ( 1 . OM, 4. 2 
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ml, 4. 2mmol) £ft]*., SflCT 1 EIHHItt-Ufc. Rfcmzfc (1.0 
ml) *iDAfc«. S*«*»E»«LTft&nfcafiMllftS/U*y^^PTh 
s/yyj- evHJ->:B*X^JU=3 : 2) KTttSL. efi@#£*§fc. ft 
£nfc££H#£^*1f>KTft#U gSH<fc£1& (0. 4 7g, 8 6%) £3 

fet»*£UTftfc. 
it*: 9 8 - 9 9^. 

I R (ATR) v:3575, 2929, 1495, 1279, 1146, 
1 0 8 2, 1 0 1 4, 8 3 3, 7 5 2, 6 2 7, 5 4 1, 4 6 7 cm- 1 . 
'H-NMR (4 00 MHz, CDC1 3 ) 5:1. 18-1. 62 (7H, m), 
2. 04-2. 18 (1H, m). 2. 4 0- 2. 5 3 (1H, m), 3. 59 
(2H, dd, J = ll. 5, 6. 4Hz), 4. 52 (1H, dd, J = 
11. 5, 2. 7Hz), 6. 7 8-6. 8 8 (1H, m), 6. 94-7. 04 
(1H, m), 7. 2 0 - 7.3 0 ( 1 H, m), 7. 38 (2H, d, J = 
8. 4Hz), 7.5 3 (2H, d, J = 8. 4Hz). 
MS (m/z) : 3 8 9, 3 9 1 (M + + H) . 
7G*$Hfrtt: C ls H I9 ClF ! 0 3 SiU 

: C 55. 6 0 % ; H 4. 9 2 % ; C 1 9. 12%; 
F 9. 7 7% ; S 8.2 5%. 
mmm : C 5 5. 3 8 % ; H 4 . 7 5 % : C 1 9.09%: 
F 9. 81%;S 8.34%. 
3 3 : 2- [1- [(4-^DD7i^) TJl^-jH z/ZU^is 
)V\ -1, 4--^7JU^-P^>-tf> 




0 ^ 



CI 



88 



WO 03/055850 



PCT/JP02/13792 



6- [ (4-^DD7i-JW 7,)Vfc-)V\ -6- (2, 5-/7MD7I 
- l - S — )V (2 0 0mg, 0. 51 4mmo 1 ) £ V)VX.> 
(20ml) K&S#U 5/7y*^l/>HJ-n-:7?;MsX*7> (500 
mg, 2. 0 7mmol) £in*.fc&, J^i/gffl&T, 4 B|BJiQ*fc3i«EUfc. 

«JE»tt LT?# 6 nfc9S«3 * v U # f)U7 O T h ify 7 W - 
(^U->:RKI^I'=2 0 : 1) HTML, G60#£t#;t. t#£>nfce 

&mw*^* j &>/%At*?\/>\zx : mv. msMk&m (9 7mg, 51%) 

M£: 1 3 7- 1 3 9"C.- 

I R (ATR) v : cm" 1 . 2933, 2862, 1495, 1309, 
1 1 44, 1 0 8 2, 8 8 5, 8 1 4, 7 5 0, 6 1 9, 5 5 9, 4 6 4 
cm -1 . 

'H-NMR (400 MHz, CDC1 3 ) 6:1. 10-1. 45 (3H, m), 

1. 61 (1H, dm, J = 12. 0Hz), 1. 81 (2H, br d, J = 
13. 4Hz), 2. 09 (2H, br t, J = 13. 0Hz), 2. 55- 

2. 95 (2H, m), 6. 84 (1H. ddd, J = 12. 2, 9. 0, 

4. 9Hz) 7. 00-7. 11 (2H, m), 7. 36 (2H, s), 7. 36 
(2H. s). 

MS (m/z) : 3 8 8, 3 9 0 (M + + NH 4 ) . 

Ttrnmrn-. c 18 h 17 c i F 2 o 3 stix 

mmm : C 5 8. 3 0 % ; H 4 . 6 2 % ; C 1 9.56%; 

F 1 0. 2 5% ; S 8.6 5%. 

HiPJMi : C 5 8. 0 1 % ; H 4 . 4 9 % ; C 1 9.58%; 

F 1 0. 3 5% ; S 8.8 2%. 

mmm 3 4 : 2- [1- [(4-7pd7x-;u) 7jufr_;t/) -3- (2-e 

-J^ylh^y) 7°Dfcf;H -1. 4 - 77^*a^>1z: > 
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°ia cl 



«^J5Tt#e»n^2- [ (4-^nn7i^) 7JU*~;M3MH -1, 
4-y7JWD^>t*> (5 2 0mg, 1. 7 2ramol) fcWH> (3 0 
ml) £8#U 2- X*/-;U (0. 270 

ml, 2. 1 Ommo I) l/>h'J-n-^MX^7> 

(5 0 0mg, 2. 0 7mmol) 7;Hf>*H»T, 24B#P B 1Jn 

s»jaatu/i:. Rj£«£tt»«," 2- x*/-;i/ 

(0. 17 0ml, 1. 25mmo 1) RtfyT/^U^MJ-n-^M 
7.tf?> (3 0 0mg, 1. 2 4mmol) £flD*.fc&> 7;W3*>f?H§i.T, 

Wo7h^77^f- ('vH^ : BKX5=-;U= 7 : 1) KT««U 6fi0 

»€>nfcafiffl#*^*tf>CTifei*U ^fEffc^tl (14 0mg, 
2 0%) &efet»*tUT»fc. 
H£: 5 5 - 5 6^. 

I R (ATR) v : 2 9 2 7, 2877, 1621, 1496, 1323, 
1 1 9 8, 1 1 4 4, 1 0 8 4, 1 0 1 2, 8 2 9, 7 5 2, 6 3 3, 5 4 2, 
4 6 9 cm -1 . 

'H-NMR (400 MHz, CDCl 3 ) 6:2. 20-2. 35 (1H, m), 

2. 7 0 - 2. 8 5 ( 1H, m), 3. 28 ( 1 H, td, J = 9. 5, 4. 6 
Hz), 3. 4 0- 3. 5 0 (1H, m), 3. 5 4- 3. 6 8 (2H, m), 

3. 71 (2H. t, J=4. 6Hz), 3. 99 (1H, dd, J=6. 7, 
2. 1Hz), 4. 14 (1H, dd, J = 14. 3, 2. 1Hz), 4. 81 

(1H, dd, J = 10. 9, 4. OHz), 6. 41 (1H, dd, J = 
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14. 3, 6. 7Hz), 6. 84 (1H, td, J = 9. 0, 4. 4Hz). 
6. 9 4-7. 0 4 (1H, m). 7. 18-7. 30 (1H, m), 7. 39 
(2H, dm, J = 8. 3Hz), 7. 56 (2H, dm, J = 8. 3Hz). 
MS (m/z) : 4 1 7, 4 19 (M + + H) . 
jtmftffim: C l9 H 19 C 1 F 2 0 4 StbX 
SUM : C 5 4. 74%;H 4. 5 9%; CI 8. 50%; 

F 9. 1 1 % ; S 7.69%. 
mmi& :C 54. 5 4 % ; H 4. 46% ; CI 8. 46%; 

F 9. 0 2% ; S 7.8 1%. 
3 5 : 2- [3- [(4-^DP7x-;i/) TUUfr-JU] -3- (2, 5 



2- [1- [ (4-;?DD7i-JW 7J^-;i/] -3- (2-tf-JU^v 
Ih + y) 7°Pe;i/] -1, 4-y7Mo^>t'> (12 3mg, 0. 2 9 5 
mmol) &*?/-)l> (10ml) £jgfi?U p - h;ux>70U*>i?-7Kfn 
^(2. Omg, 0. Ollmmol) £2J0X.£^ ^SKT4l$PB [ 1jf#Lfc. 

^7-^=5 0 : 1) KTlfMU e&IS#:£#7Co mnfc&&®fc%'\* 
1t>(3T»L, 1SsEte£$l (8 Omg, 7 0%) %&&ffi*t LTt#7Co 
K£ : 4 1-4 61C. 

I R (ATR) v : 3 4 6 7, 2943, 1495, 1315, 1149, 
1 0 8 6, 1 0 6 1, 8 2 9, 7 6 2, 5 2 1 cm" 1 . 

1 H- NMR (4 0 0 MHz, CDC 1 3 ) 6:1. 7 8 - 1. 8 0 (1 H, m), 
2. 2 2- 2. 3 6 (1 H, m), 2. 7 5 - 2. 8 8 ( 1 H, m), 3. 20- 
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3. 40 (2H, m), 3. 4 2 - 3. 5 2 (1 H, m), 3. 57-3. 73 
(3H, m). 4. 81 (1H, dd, J = 10. 9, 3. 8Hz), 6. 84 
(1H, td, J=9. 0, 4. 4Hz), 6. 9 4-7. 0 4 (1H, m), 

7. 2 2- 7. 3 0 (1H, m), 7. 39 (2H, dm, J=8. 4Hz), 

7.5 5 (2H, dm, J = 8. 4Hz). 

MS (m/z) : 3 9 1, 3 9 3 (M + + H) . 

7C*»«f« : C 17 H 17 C 1 F 2 0 4 S<hLT 

ill :C 5 2. 2 4 % ; H 4 . 3 8 % ; C 1 9.07%; 
F9.72%;S8.20%. 

mmm-.C 5 2. 12%;H 4. 3 6%; CI 9. 11%; 
F 9. 8 6% ; S 8.32%. 

mmm 3 6 : 2- [[(4-^no7x-;i/) 7ji^r;i/l ^s>JU^v)V) * 

^)\A -1, 4-v7;i/^D^>if> 



M^5Tl#bn^2- [ (4-^DD7x-JM X;l/7tw;i/*3MU] -1, 
4 -v7;U^"P^>if> (240mg, 0.79 3mmo 1 ) £ h;i/X> (2 0 
ml) Kjgfi?U v^P^-tf-y-;!/ (0. 11ml, 1. Ommol) Rtfv 
7y^5 L l/>h'J-n-7*f 1 ;^7.*7> (2 5 Omg, 1. Ommol) £J0 

=H}-/-)M0. 2 2ml, 2. lmmo 1) ^yjy/^l/Vh'J-n-^ 
3-)V*7s*s?y (5 0 0mg, 2. 08mmol) £Jn*-fd£> 7)I/P>#H^ 

t. 1 4B#m^ii^L^. Kfomzmni'&, mBm^vxmnrzn^m^^ 
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&&®&z®tc. n^nrzB^mw^^yizxm^iy. mmt^m as 8 

mg, 62%) ^B^mtLXmtzo 
M£: 1 0 7-1 0 9TC. 

I R (ATR) v : 2 9 2 7, 2858, 1495, 1240, 1138, 

1 0 8 0, 8 7 4, 8 3 1, 7 9 6, 7 5 0, 7 0 8, 6 1 5, 5 4 8, 5 0 7, 

469, 444cm" 1 . 

'H-NMR (400 MHz, CDC1 3 ) 6:0. 92-1. 08 (1 H, m), 
1. 0 8- 1. 2 2 (1H. m), 1. 2 2 - 1. 5 0 (3H, m), 1. 60- 
1. 75 (3H, m), 1. 7 5- 1. 8 8 (1 H, m), 2. 37 ( 1 H, br 
d, J = 12. 5Hz). 2. 4 8-2. 6 2 ( 1 H, m), 4. 44 (1H, d, 
J=7. 6Hz), 6. 6 8-6. 8 0 (1H, m), 6. 8 6-6. 9 5 ( 1 H, 
m), 7. 30 (2H, dm, J = 8. 6Hz), 7. 3 8 - 7. 5 2 ( 1 H, 
m), 7. 49 (2H, dm, J = 8. 6Hz). 
MS (m/z) : 4 0 2, 4 0 4 (M + + NH 4 ) . 
Ttmftffim : C 19 H l9 ClF 2 0 2 StlT 
gf^M :C 59. 2 9 % ; H 4. 98%; CI 9. 21%; 

F 9. 8 7% ; S 8.3 3%. 
: C 59. 11%;H 4. 9 3%; CI 9. 18%; 

F 9. 8 2% ; S 8.49%. 

mmm s i 2- [6 -^p^e- 1 - [(4-^pd7x-jp) ^ 

*i/)V\ -1, 4-jyy)Vtu^>-^> 



6 0%ffttt?K^b^-hUOA (1 5mg, 0. 38mmol) §fh7th'D 
7y> (10ml) iCflU*. $eH7K^T^T*^J5Tl#bn/c2- [ (4- 
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CUU7x.Z.)V) Kilfc-frt^M -1, 4-y7^D^>t'> (10 0 
mg, 0. 3 3 0mmol) £JjD;Uc. fcfc<®.*'gM\ZXZ O^JtftUfcSt 
1, s-^a^y^y (0. lOml, 0. 7 4mrao l) ^iOAfc. Sfb 
**MKT3BM»#Ufc«. ^TCT6 0%^7X^b^h'JC7A (15 
mg, 0. 38mmol) £iP;L, MICT 1 5#KHS#Ufc&, 1, 5-v7 
P ; E^>^> (0. 10ml, 0. 74mmol) SriQAfco Rj£fflc£MICT 

(/\^> : mmx^= i o:D txttsu efe@#£Sfc. &e>nfca 

fi@^^+it>{lT»L. «B5^« (5 1mg, 30%) 
MjA: 7 7- 7 9*C. 

I R (ATR) i/:2 9 3 7, 1495, 1147, 1084, 1014, 
8 9 3, 8 3 3, 7 9 5, 7 5 2, 7 0 8, 6 2 7, 5 5 9, 5 3 6, 4 6 5 
cm -1 . 

'H-NMR (400 MHz. CDC1 3 ) 6:1. 20-1. 35 (2H, m), 

1. 3 7 - 1. 5 5 (2H, m), 1. 7 4- 1. 8 8 (2H, m), 2. 05- 

2. 20 (1H, m), 2. 40-2. 5 3 ( 1 H, m), 3. 34 (2H, t d, 
J = 6. 6, 1. 3Hz), 4. 51 (1H, dd, J = ll. 5, 2. 7Hz), 

6. 83 (1H, t d, J = 9. 0, 4. 6Hz), 6. 9 4- 7. 0 4 ( 1 H, 
m), 7. 2 0- 7. 3 0 (1 H, m), 7. 38 (2H, d, J=8. 7Hz), 

7. 5 3 (2H, d, J = 8. 7Hz). 

MS (m/z) : 4 6 8, 4 7 0 (M + + NH 4 ) . 

Ttmmm: C 18 H 18 B r C 1 F 2 0 2 S<hLT 

||MI:C 4 7. 8 6%;H 4. 0 2%; Br 17. 69%; 

CI 7. 8 5% ; F 8. 4 1% ; S 7.10%. 
mmm : C 4 7. 8 0 % ; H 3 . 8 3 % ; B r 17.67%; 
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C 1 7. 8 6% ; F 8. 6 5% ; S 7. 2 5%. 
2 : 4- (t-^Jk^x-Jk/'JM^y) - 1 1 -7^ 



1, 4-^^>vt-^ (10. Og, 96. Ommo I) Rtf>f5^/- 
)V (6. 6g, 9 6. 9mmo 1) SN, N-^WW5F (2 0 0 
ml) t:iil« *ftT(CT t - D D y 7iZJk/7 > (2 5. 2ml, 

9 6. 4mmol) £?TFL£:. ^5TO7^ ^JftK^SKT 2 BFeUt#L£o 

D7h^7^- (^^> : ^X^=5 : 1) tCT*ti?U HfEft:£t> 
(3 2. Og, 9 7%) £4s£*S«£LTf#fco 

I R (ATR) v : 3 3 5 0, 2929, 2856, 1427, 1105, 
8 2 2, 7 3 9, 6 9 8, 6 0 9, 5 0 1 cm" 1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 5:1. 05 (9H, s), 1. 19 
(3H, d, J = 6. 3Hz), 1. 4 6- 1. 7 2 (4H, m), 2. 02- 

2. 08 (1H, m), 3. 69 (2H, t, J = 6. 0Hz). 3. 78- 

3. 90 (1H, m). 7. 3 0 - 7. 5 0 (6H, m), 7. 62-7. 88 
(4H, m). 

MS (m/z) : 3 4 3 (M + + H) . 

mW\ 3 8 : 2- [5- ( t -:/^v7xx;t/->U;U:fr*-» -1- [(4- 
^□□7x~;i/) 7,)U*-)l] -2-*3-)\,^>TM -1, 4-y7MD^ 
>i£> W3 8-AM^3 8-B) 



HO 
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mmm5rn^nti2- [ (4-^dd7i-jw -i, 

4-97)\,*uO-£> (0. 94g, 3. 1 mmo 1 ) £ HUX> (3 0 
ml) \z®MLs 4- (t-^y7i-JVy | JM4 : y) - 1 1 
-79 J— ^ (1. 40g, 4. lmmo 1 ) ^h'J-n-T* 
3MU*Xtf?> (1. 0g, 4. lmmo I) SrjJQAfc^ 7;io*>J?H§iT> 
2BF B M&iitStLfc 0 ->7/*^l/>HJ-n-:7^;U*X* 
7> (1. Og, 4.- lmmo- 1) £in*fc». 7)Vzl>fm%y. 3 0FiW 

/f=,yj- {<\*-*> : ffiIfJl^=6 0 : 1) KT»$l!U *It2gtt&3 8- 
A (fiStt) (0. 7 1g, 3 7%) fc*fi«l#*fcbT, ^fe^'l4^3 8-B 

(Siffitt) (0. 4 5g, 2 3%) &m&mttVBtLTWt. 
g&&3 8 -A 

I R (ATR) v:2 9 3 1, 2858, 1495, 1322, 1149, 
1 1 0 9, 1 0 8 8, 1 0 1 2, 8 2 2, 7 5 2, 7 0 0, 6 1 3, 5 0 3, 
4 8 8, 4 6 9 cm" 1 . 

'H-NMR (400 MHz, CDC1 3 ) 6:1. 02 (9H, s), 1. 09 
(3H, d, J=6. 8Hz), 1. 2 6 - 1. 4 2 (1H, m), 1. 50- 
1. 80 (3H, m), 2. 7 4-2. 8 6 ( 1 H, m), 3. 64 (2H, t, 
J = 5. 7Hz), 4. 51 (1H, d, J = 5. 6Hz), 6. 78 (1H, 
td, J = 9. 1, 4. 6Hz), 6. 9 0 - 7. 0 0 (1H, m), 7. 30- 
7. 48 (8H, m), 7. 5 0 - 7. 5 8 (3H, m), 7. 60-7. 70 
(4H, m). 
MS (m/z) : 6 2 7 (M + + H) . 
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I R (ATR) v : 2 9 3 1, 2858, 1495, 1147, 1107, 
1 0 8 8, 8 2 2, 7 5 2, 7 2 9, 7 0 0, 6 1 3, 5 5 9, 5 0 3, 4 7 1 
cm -1 . 

'H-NMR (4 0 0MHz, CDC 1 3 ) 6:0. 94 (9H, s), 1. 00 
-1. 20 (1H, m), 1. 37 (3H, d, J = 6. 8Hz), 1. 40- 
1. 64 (3H, m), 2. 6 0- 2. 7 4 ( 1 H, m), 3. 48-3. 60 
(2H, m), 4. 43 (1H, br d, J=9. 3Hz), 6. 69 (1H, 
td, J = 9. 0, 4. 4Hz), 6. 8 4-6. 9 3 (1H, m), 7. 24- 
7. 45 (9H, m), 7. 48 (2H, d, J=8. 6Hz), 7. 52- 
7. 6 2 (4H, m). 
MS (m/z) : 6 2 7 (M + + H) . 

3 9 : 5- [(4-^aD7x^) TJl/frXjl/] -5- (2, 5-/7 
MQ7x^) -4-^;U~ 1 



%mmZ 8Tl#£>tt£2- [5- (t-Wy7iZJk/UM^>') -1 
- [ (4-£DP7x-Jl/) -2-^)V^y^)V] -1, A-V 

iMtuKy^y m&&3 8-A) (710mg. 1. 13mmol) « 
*3-Vy (2 0ml) fc:»#U »T^T7 7'fb7K^-e'Jv> (0. 6 4 
ml) ^fjSTFLfco SSTUT^. S^^rStCT 1 4B#^»U^. SfSfflcK 
g&fnfi#7k (2 0ml) ^JDAfc^, vX^X-x^KCT^tliL, 




CI 
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&. »&ttfcfcfiifttt*3£^*tf>KT@fMfcU (2 8 3mg, 

6 4%) *efit»*tUTftfc.- 
8 4-8 6*C. 

I R (ATR) v : 3 3 6 7, 2937, 1496, 1138, 1084, 
1 0 5 1, 1 0 1 2, 8 2 9, 7 5 4, 7 2 9, 7 0 8, 6 2 1, 5 6 1, 
5 3 2, 4 7 1 cm -1 . 

'H-NMR (400 MHz, CDC1 3 ) 5:1. 07 (3H, d, J = 
6. 8Hz), 1. 4 0- 1. 8 5 (5H, m), 2. 7 5 - 2. 9 0 (1 H, 
m), 3. 6 4- 3. 7 5 (2H, m), 4. 54 ( 1 H, d, J=6. 6Hz), 

6. 77 (1H, td, J = 9. 0, 4. 4Hz) 6. 9 0- 7. 0 0 (1H, 
m), 7. 33 (2H, d, J = 8. 4Hz), 7. 4 3-7. 6 0 (1H, m), 

7. 5 1 (2H, d, J =8. 4Hz). 

MS (m/z) : 3 8 9, 3 9 1 (M + + H) . 

7C*#*?te : C 18 H 19 C 1 F 2 0 3 S£LT 

111 : C 55. 6 0 % ; H 4. 92%;C1 9. 12%; 

F 9. 77%;S .8. 25%. 
HftJffi : C 55. 42%;H 4. 83%; CI 9. 10%; 

F 9. 8 5% ; S 8.30%. 
4 0 : 5- [(4-^DD7x^) 7>)Vfc-)V\ -5- (2, 5-/7 
J|/tD7i^) -4-^^)1-1 




MM3 8Ti#bftfc2- [5- (t-7fJk/7iZJk>'JM+y) -1 
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- [ (4-^PD7x-;i/) 7>)Vi£—M -2-^^^] -1, 4-5? 
7)VHrui>M> (M&fo3 8-B) (4 5 0mg, 0. 7 17mmol)£Jfi 
ik*?U> (10ml) fc»*U ■*»TfcT7yflyK*-£U5?> (0. 4 1 
ml) «TLfc. «ST*S7&, Rj£««MtCT 1 4WH*#L&. Kfc&K: 
ttftSV* (2 0ml) ftlD*fc«, ^XfSJUX-fJUCTMlffiU mis 

iNm taMw*. tt»A**©«T?«fe#«, Gmm&tefcmf??*^ 

7h^77-f- (A*1f-> : g^iI^V=2 : 1) tCTttfiU &&ilM*«l£t# 
fc, #bnfetofe«#jS^+-tJ->}CT®^bb, SEA^* (19 4mg, 
7 0%) &efif»*tLT»fc. 
Hftj^C : 6 7-6 9*0. 

I R (ATR) v : 3 5 3 7, 2933, 2868, 1481, 1308, 
1 2 7 9, 1 2 4 0, 1 1 44, 1 0 7 8, 8 2 2, 8 0 2, 7 5 4, 7 1 2, 
665,613,544,469cm" 1 . 

•H-NMR (4 0 0MHz, CDC 1 3 ) <5 : 1. 0 8 - 1. 2 2 ( 1 H, m), 
1. 23 (1H, t, J = 5. 2Hz), 1. 36 (3H, d, J = 6. 8Hz), 
1. 4 5- 1. 7 0 (3H, m), 2. 6 7 - 2. 8 0 ( 1 H, m), 3. 50- 
3. 65 (2H, m), 4. 45 (1H, d, J = 8. 3Hz), 6. 73 ( 1 H, 
td, J = 9. 0, 4. 6Hz) 6. 8 8 -6. 9 7 (1 H, m), 7. 31 

(2H, d, J = 8. 8Hz), 7. 3 4- 7. 4 8 ( 1 H. m), 7. 49 

(2H, d, J = 8. 8Hz). 
MS (m/z) : 3 8 9, 3 9 1 (M + + H) . 

Ttm^mm ■. c 18 h 19 c i f 2 o 3 s<j;lt 

Wtfom : C 55. 6 0 % ; H 4. 9 2%; CI 9. 12%; 

F 9. 7 7% ; S 8.2 5%. 
Hfl'HI : C 5 5. 4 8 % ; H 4 . 8 4 % ; C 1 9.01%; 
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F 9. 7 6% ; S 8.3 2%. 
%Mm4 1 : 2- [5 -yo^e- l - [(4-7PQ7x::>)l/) Zfrft-M - 



W^J3 9Tt#btifc5- [ (4-^pp7x-;u) - 5- (2, 

5-v7MD7i^) -4-j*^;U- 1 -^>*/-;i/ (2 9 0mg, 
0.7 4 6mmo 1 ) (2 9 Omg, 0.8 7 4mmo 1 ) 

<t*?-U> (8ml) K»#U *ftK:Tffi#T, h'J7irM77^> 

(2 3 Omg, 0. 8 7 7mmo 1 ) Sr&fb*^^ (2m 1 ) IC»»Lfc»tt 

3^(2 9 0mg, 0. 8 7 4mmo 1 ) &tfb U7i-MX7^ > (2 3 0 
mg, 0. 8 7 7mmoi) ^tK^T^TJDX, £&$£^®IIT 6 &P B M#L 

*c*ry : ^1?^= 15:1) CT*tg}U ^fB^-&^ (3 3 lmg, 

9 8%) zm&mvtyotvTmtco 

I R (ATR) v : 2 9 6 6, 1495, 1321, 1238, 1147, 
1 0 8 8, 1 0 1 2, 7 8 9, 7 5 2, 7 2 9, 7 1 2, 6 1 3, 5 5 9, 
5 3 6, 4 7 1 cm- 1 . 

iH-NMR (400 MHz, CDCl 3 ) 6:1. 07 (3H, d, J = 
6. 8Hz), 1. 4 6 - 1. 6 0 (1 H, m), 1. 77-2. 11 (3H, 
m), 2. 7 4- 2. 9 0 ( 1 H, m), 3. 4 1 ( 2 H, t, J =6. 7 Hz), 
4. 49 (1H, d, J=6. 6Hz), 6. 78 (1H, td, J = 9. 1, 
4. 6Hz), 6. 9 0 - 7. 0 0 (1 H, m), 7. 33 (2H, d, J = 




CI 
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8. 7Hz), 7. 4 5- 7. 6 0 (1 H, m), 7. 52 (2H, d, J = 
8. 7Hz). 

MS (m/z) : 4 5 1, 4 5 3 (M + + H) . 

gfam 4 2 : 2- [5 -yn^E- 1 - [(4-^PD7i^) XjUftrJU] - 

2-j^>kri>±ik3 - 1. 4-v7;k*p^>if> 



mmm4 omzntzs- [ (4-^dd7iz;w -5- (2, 

-4-^JU- 1 -^>?;-)l ( 1 7 Omg, 

0. 4 3 7mmo 1 ) RZSm^itmM (1 7 Omg, 0. 6 4 8mmo I ) £J£ 
{fc^l"> (8ml) K»#U fcl[$\ZT®ftT, h U7x-MX7^ > 

(1 3 5mg, 0. 515mmol) £j&PX.. EJfcifc&MKlT 1 4B$^»b 
fco KJSftCialMbift* <1 7 0mg, 0. 4 3 7mmo 1) Rt>'h'J7x-;i/ 
*77Y> (13 5mg, 0. 5 15mmol) SrTkftTJCTinx., KJStt*^ 

mzx 6 i$iwi& t fc. fcj&mzm&mmvTm b •* -> u * y;i^ □ 

?F^77^f- (A+t>:IH^=10 : 1) KTffilSU SIE^^«J 
(19 2mg, 9 7%) £4£fiJfi#«l£UT»fc. 

I R (ATR) v : 3 0 9 1, 2966, 1496, 1296, 1246, 
1 1 4 2, 1 0 8 0, 8 8 9, 8 3 9, 7 5 4, 7 1 0, 6 2 7, 5 5 3, 
5 13, 4 7 1 cm" 1 . 

'H-NMR (4 0 0 MHz, CDC 1 3 ) 6:1. 18-1. 3 1 (1H, m), 

1. 37 (3H, d, J = 6. 8Hz), 1. 5 0 - 1. 7 0 ( 1 H, m). 

1. 78-1. 92 (2H, m), 2. 62-2. 80 (1H, m), 3. 20- 
3. 40 (2H, m), 4. 44 (1H, d, J = 8. 5Hz), 6. 73 (1H, 
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td, J = 9. 0, 4. 5Hz) 6. 8 8 - 6. 9 8 (1H, m), 7. 30 
(2H, d, J=8. 6Hz), 7. 3 0- 7. 5 0 (1H, m), 7. 49 
(2H, d, J = 8. 6Hz). 

MS (m/z) : 4 5 1, 4 5 3 (M + + H) . 

mt&M4 3 : 2- [1- [(4-^DP7x_;i/) TJI/frXH/] - 2-^^)1- 
5- Oj£jkf^) *>?M -1. 4-> ? 7;U^-a^>-ti> (M#4 3-A 
M'M4 3-B) 



H»4 lTl#£ft£2- [S-T'P^-l- [ (4-^DD7iZJW 
7fr-;i/| - 2-*^;i^>5MI/| -l, 4-i/7)Vjrw<>-\£> (3 2 5mg, 
0. 7 1 9mmo 1) &tfM0ll4 2Tt#bnfc2 - [5-7*D^-l- [ (4 
-?D07x-;U) 7Jl/*-JU] -2-^^Jl/^>^>»U] -i, 
^>-tf> (185mg, 0. 41 Ommo 1 ) 5fh7t HD77> (2 5 
ml) T^hU^A ^^h^b* ( 1 6 0 m g , 2. 28 

mmo 1) ^KftTtCTflnAfc. MT? 1 4 P$IH*#&. 5KftTHT£^*C^- 
h'J^A ^*/h^yh* (190mg, 2. 7 1 mm o 1 ) ^rjD^fco J£J&?& 

&X?^=3 0 : 1) KTlltSilU Ste^tt#:4 3 -A «gfftt) (1 8 5mg, 
3 9%) £fcfe«ltt*l£LT. SlfEgtt&4 3-B (ffifttt) (18 6mg, 

3 9%) £&fiifltMlJ£L't&fc. 
£tt#4 3 -A 

I R (ATR) v : 2 9 1 6, 1493. 1321, 1238, 1146. 
1 0 8 8, 1 0 1 2. 7 8 9, 7 5 2, 7 1 2, 6 1 3, 5 5 9, 5 3 6, 

4 6 9 cm" 1 . 
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l H— NMR (4 0 0 MHz, CDC 1 3 ) <5:1. 08 (3H, d, J = 

6. 9Hz), 1. 4 0- 1. 5 4 (1H, m), 1. 5 5 - 1. 8 5 (3H, 
m), 2. 10 (3H, s), 2. 50 (2H, t, J = 7. 2Hz), 2. 75 
-2. 90 (1H, m), 4. 51 (1H, d, J = 6. 1Hz), 6. 78 

(1H, td, J = 9. 1. 4. 4Hz), 6. 9 0- 7. 0 0 (1H, m), 

7. 33 (2H, d, J=8. 6Hz), 7. 4 5-7. 6 0 (1H, m), 
7. 5 2 (2H, d, J = 8. 6Hz). 

MS (m/z) : 4 1 9, 4 2 1 (M + + H) . 
HRMS (FAB) : C l9 H 22 C 1 F 2 0 2 S 2 (M + + H) tLT 
lH! : 4 1 9 . 0 7 18 
WII:-4 1 9. 0 7 3 3 
3-B 

I R (ATR) v : 2 9 5 2, 2920, 1493, 1308, 1232. 
1176, 11 4 9, 10 9 0, 827, 750, 629, 590, 557, 
532, 472cm -1 . 

'H — NMR (4 0 0 MHz, CDC 1 3 ) 5:1. 10-1. 3 0 ( 1 H, m), 

1. 37 (3H, d, J = 6. 6Hz), 1. 5 0- 1. 6 5 (3H, m), 

2. 03 (3H, s), 2. 3 0 - 2. 5 0 (2H, m), 2. 64-2. 78 
(1H, m), 4. 44 (1H, d, J = 8. 6Hz), 6. 73 (1H, t d, 
J = 9. 0, 4. 5Hz), 6. 8 6-6. 9 8 ( 1 H, m), 7. 30 (2H, 
d, J = 8. 6Hz), 7. 3 4-7. 46 (1H, m), 7. 48 (2H, d, 
J = 8. 6Hz). 

MS (m/z) : 4 1 9, 4 2 1 (M + + H) . 

HRMS (FAB) : C, 9 H 22 C 1 F 2 0 2 S 2 (M + + H) tbX 

mmm 4 1 9 . 0 7 1 8 

: 4 1 9 . 0 7 15 
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mmm 4 4 : 2- n- [(4-^aP7x^) - 2 -*^ju- 

5- (^^;i/^;i/7^^;u) ^>3MH - 1 , 4-v7JM-p^>if> 



«#I4 ZT*nt>ntz2- [1- [ (4-^dd7i-jw -2 

-^;U-5- (^HW ^>3\U/i -1, 4-v7;U^P^>if> (gtt 
^4 3-A) (18 0mg, 0. 4 3 0mm o 1) *mt*?-U> (10ml) 
izmMV. 7mTlZT3-?nni&<£&m& (8 9mg, 0. 5 2mmol) £ 

y'J*y>^OTh^77^- mt^^y : **/-JI/=4 0 : 1) HTM 
g!L«lfEft£#J (172rag, 9 2%) 1>T#£ 0 
I R (ATR) v : 2 9 2 0, 1495, 1317, 1279, 1238, 
1 1 4 6, 1 0 8 6, 1 0 3 6, 8 2 9, 7 8 9, 7 5 2, 7 1 2, 6 1 5, 
5 5 9, 4 7 1 cm -1 . 

] H-NMR (4 0 0 MHz, CDC 1 3 ) 6:1. 0 0-1. 10 (3H, m), 
1. 5 0- 1. 7 5 (1 H, m), 1. 78-2. 10 (3H, m), 2. 60 
(1. 5H, s), 2. 60 (1. 5H, s), 2. 6 5-2. 9 0 (3H, m), 
4. 50 (1H, d, J = 7. 6Hz), 6. 77 (1H, t d, J = 9. 2, 
4. 4Hz), 6. 9 0-7. 0 0 ( 1 H, m), 7. 32 (2H, d, J = 
8. 5Hz), 7. 4 0-7. 6 0 ( 1 H, m), 7. 50 (2H, d, J = 
8. 5Hz). 

MS (m/z) : 4 3 5, 4 3 7 (M + + H) . 

HRMS (FAB) : C 19 H 22 C 1 F 2 0 3 S 2 (M + + H) t LT 

Wmi\£ : 4 3 5 . 0 6 6 7 

mWM : 4 3 5 . 0 6 5 5 
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mmm4 5 : 2- [l- [(4-^OP7i^) TJlfrZJl/} -2-*=f-)V- 

5- {*3-)V7,)i7 ^yj-M -1, 4-v7;i/^-a^>-ti> 



mmm4 3r'&*>nrz2- [1- [ (4-?dd7x-;w -2 
-*3MU-5- u^;^*) ^y^-M -1, 4-> f 7;^P^>if> (gtt 

&43-B) (175mg, 0. 4 18mraol) §*TOU> (10ml) 
C»#U SK^T^T3 (8 7mg, 0. 5 Ommo 1) £ 
tOAfctfc MfcT14l*W«#Lfc. JE««S«E»Wl/T#6nfc»«** 
•>WW07h^77^f- »5 L l/>:/^/-;i/=4 0 : 1) CT« 

M (118mg, 6 5%) *efi$5fe£UTfc&. 
Ml£ : 107-112 TC. 

IR (ATR) v : 3 0 8 7, 2 9 4 3, 1 4 9 6, 1 3 1 5, 1 2 4 2, 
1 1 7 8, 1 1 4 9, 1 0 8 8, 1 0 2 8, 8 2 9, 7 3 1, 6 2 3, 5 8 4, 
5 3 8, 4 5 7 cm" 1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6:1. 15-1. 40 (4H, m), 
1. 4 5 - 2, 0 0 (3H. m), 2. 5 0 - 2. 8 5 ( 3 H, m), 2. 54 
(3H, s), 4. 46 (1H, d, J = 8. 1Hz), 6. 78 ( 1 H, t d, 
J=9. 0. 4. 7Hz), 6. 9 0 -7. 0 0 (1H, m), 7. 32 (2H, 
d, J = 8. 4Hz), 7. 3 5 - 7. 5 0 (1H, m), 7. 49 (2H, d, 
J = 8. 4Hz). 

MS (m/z) : 4 3 5, 4 3 7 (M + + H) . 

Ttmfttfm :C 19 H 21 ClF 2 0 3 S 2 tLT 

Wtm : C 52. 47%;H 4. 8 7%; CI 8. 15%; 
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F 8. 7 4% ; S 14. 7 4%. 
nmm : C 5 2. 44%;H 4. 85%;C1 8. 17%; 

F 8. 7 9% ; S 14.63%. 
mMM4 6 : 2- [1- [(4-^PD7i>;P) - 2-^)V- 

5 - i^jl2J\^=M 'P^-JH -1. 4-y7MD^>t'> 



^^!|4 4Tl#e>nfc2- [1- [ (4-^OD7x-;W XJUtf-JU] -2 

-/^ji/- 5- o^taji^-r^M *>?-;W -i, 4-zS7)i*w<>-v 

>(7 6mg, 0. 18mmol) &»fl/> (5ml) Cg»U JkftT 
£T3-?nPifi£J& i gfi& (36mg, 0. 21mmol) £Sn*.fc^ 

y?7j- (Mb/^i/>:^^y-;u=ioo : i) kites u mmoM 

*%1t. ft 6 nfc&ftfcfeifitf* £ yifJH- r J u/aMb * ^ U > C T B 
ttffcU JSSSBffr&tt (6 1mg, 7 7%) *&&®*tLT'&fCo 
M£: 115-11 7*C. 

I R (ATR) v : 3 0 7 8, 2937, 1493, 1311,1 286, 
1 2 3 0, 1 1 5 1, 1 1 3 6, 1 0 8 6, 8 3 1, 7 5 4, 7 2 9, 7 1 2, 
6 2 3, 5 4 2, 5 1 9, 4 7 1, 4 5 9 cm -1 . 
'H-NMR (4 0 0 MHz, CDC l 3 ) 5:1. 03 (3H, d, J = 
7. 1Hz), 1. 6 0- 1. 8 0 (1H, m), 1. 8 5 -2. 2 0 (3H, 
m), 2. 7 0-2. 9 0 ( 1 H, m), 2. 94 (3H, s), 3. 07 (2H, 
t, J=7. 8Hz), 4. 49 (1H, d, J = 7. 8Hz), 6. 76 (1H, 
td, J = 9- 1, 4. 5Hz), 6. 9 0- 7. 0 0 ( 1 H, m), 7. 32 
(2H, d, J = 8. 5Hz), 7. 3 5 - 7. 6 0 ( 1 H, m), 7. 49 
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(2H, d, J = 8. 5Hz). 
MS (m/z) : 4 5 1, 4 5 3 (M + + H) . 
Ttmttm : C 19 H 21 C I F 2 0 4 S 2 tLT 
SUM :C 50. 61%;H 4 . 9 6 % ; C 1 7.86%; 

F 8. 4 3% ; S 14.22%. 
ISi :C 50. 5 7 % ; H 4. 74%;C1 7. 85%; 

F 8. 5 8% ; S 14.25%. 
HM^J 4 7 : 2- [1- [(4-»DD7i^) Xfrfc—M -2-*7)V- 

5- U5MU7JU*-;u) ^>-^;u] - 1 . 4-y7Ma^>t'> 



5Tf#e>nrc2- [1 - [ u-2unyx=.M x;i/*-;n -2 
-/^;u-5- (^wi/yui^rjw ^>?m -i, 4-y7Mo^>t* 

>(6 6mg, 0. 15mmol) &i^fl/> (5ml) l:giU tK#T 
KT3-^DDja$j&SK (3 2mg, 0. 19mmol) SMfcSI, SII: 

i^77^- mit^U>: *?;-)V=\ 0 0 : 1) K1TIMGIU 

(52mg, 7 6%) £afet&*iLT&fc. 
MA: 1 4 2- 1 44U 

IR (ATR) v : 3 0 8 2, 2 9 3 7, 1 4 9 5, 1 3 1 7, 1 2 9 0, 
1 2 3 4, 1 1 5 1, 1 1 3 0, 1 0 9 2, 8 3 1, 7 6 9, 7 5 4, 7 3 1, 
7 1 2, 6 2 5, 5 4 4, 5 2 5, 5 0 3, 4 7 2, 4 4 9, 4 1 7 cm -1 . 
'H-NMR (400 MHz, CDC1 3 ) 6:1. 15-1. 40 (1H, m). 
1. 32 (3H, d, J = 6. 6Hz), 1. 4 0-2. 0 5 (3.H, m), 
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2. 65-3. 10 (3H. m), 2. 88 (3H, s), 4. 46 (1H, d, 
J = 7. 1Hz), 6. 77 (1H, td, J = 9. 1, 4. 6Hz), 6. 90 
-7. 00 (1H, m), 7. 32 (2H, d, J = 8. 4Hz), 7. 35- 
7. 50 (1H, m), 7. 49 (2H, d, J=8. 4Hz). 
MS (m/z) : 4 5 1, 4 5 3 (M + + H) . 
TcfcSHff*: C 1 9 H 2 1 C 1 F 2 0 4 S 2 <!iLT 

: C 5 0 . 6 1 % ; H 4 . 6 9 % ; C 1 7.86%; 

F 8. 4 3 % ; S 14.2 2%. 
mmm : C 5 0. 4 8 % ; H 4. 59%; CI 7.93%; 

F 8. 5 7% ; S 1 4. 0 9%. 
^SSFll 4 8 : 4- t(4-#un7x.—M TJlfc^jV] -4- (2, 5-y7 




^Jfi-W5T?f»e>nfc2- [ (4-^DD7i-JW 7JU*~;M3MH -1, 
4-> J 7;l/^o / <>-t:> (1. Og, 3. 30mmo 1) h7th'P77> 
(7 0ml) tdfg^U - 7 S'ClCTn -7'?;i/U 5 1 ^A(D / \+1i->^^ 
(1. 5 7 M. 5. 3ml, 8. 3mmol) fciSTLfc. MJ^fS 
*-7 8T:K:T1 0$HW«J*U *6»C3KJ*T»CT3 OftEJfcfrUfc. Siftj&K 
-7 8'Cl:T2-^D : &X5 1 ;H-f^ (0. 55ml, 3. 9mmol)£j® 
TU SST*l7lk 14^MA^nii&i:#iai/fc. ^«JC7K (2. Oml) 

iBfRX^JI^ 5 : 1) CT««U #£ft£e£0# 
^y^y^DfJU-fiP/M/fl/XCT^L,, mffit£® (3 1 7mg, 
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2 6%) ftSfi»*tl/Tflfc. 

: 157-160 "C. 
IR(ATR) v : 2 9 6 6, 2862, 1496, 1309, 1 1 88, 
1 1 4 9, 1 0 8 6, 1 0 1 2, 8 9 9, 8 4 1, 8 0 8. 7 5 0. 7 1 0, 
6 2 9, 5 9 2, 5 6 9, 5 3 6, 5 1 5, 4 7 1 cm- 1 . 
1 H — NMR (400 MHz, CDC1 3 ) 5:2. 40-2. 80 (4H, m), 
3. 32 (2H, t, J = 12. 5Hz), 4. 02 (2H, dt, J = 
11. 8, 3. 3Hz), 6. 8 2-6. 9 5 (1H, m), 7. 05-7. 17 
(2H, m), 7. 38 (2H, s), 7. 39 (2H, s). 
MS (m/z) : 3 7 3, 3 7 5 (M + + H) . 
Ttmtttirm : C 17 H 15 C 1 F 2 0 3 S£LT 
S^M:C 5 4. 7 7%;H 4. 0 6%; CI 9. 51%; 

F 10. 19%; S 8.60%. 
£Mfil:C 5 4. 55%;H 4. 0 0%; CI 9. 69%; 

F 1 0. 3 3% ; S 8.6 4%. 
iMl4 9 : 5- [ (4-^PD7i^) - 5- (2, 5-^7 



»f'l2 9T#e>nfe5- [ (4-^DD7i-JW -5- (2, 

5--/7J^D7i-W -l-^>^y-;U ( 3 9 0 mg, 1. 04 
mmo 1 ) (D^<t^^U> (6ml) h JX^JI/JS > ( 1 5 2 ^ 1 , 

1 . 0 9 mmo 1 ) . DJ«4-;h □ 7x~;U ( 2 2 Omg, 




0=S=0 



0 
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1. 0 9mmol) ZtiQpL, MT2 4PfMft#Lfc. «*8U &3g 

05- [ (4-^aa7i^) -5- (2, 5-y7MD7x 

-jU) ^>^=4-- hD7i-^=*Mt- h (7 5 9mg) f# 

snfcfiKs- [ (4-^do7i-jw x;u*x;w -5- (2, 5-i/7;u 

tD7x-JW ^>^l/=4 hD7x-;P=^;i/^^— h (2 6 8mg) £ 
mttJ-Uy (4ml) HJX^;U7S> (7 6. 7/il, 

0. 5 5 lmmo 1 ) . *5<fctffcf □Uv^> (4 6. Owl, 0. 551 
mmo 1) £iH;tfc&. litl 5WW«J*l/fc. S^»fflt€:i8BSL, tfbttfc 

(MgS0 4 ) fc, IIWcMS^EEyW^W^A^DTh^ 
77-f- (40% MX^--\+1t» TSSiU, mttkSm (128mg, 
7 4%) &*»fe«ltt«tLT#fc. 

I R (ATR) v : 3 0 8 6, 2954, 2875, 1689, 1583, 
1 4 9 6, 1 4 2 3, 1 3 2 1, 1 1 7 6, 1 1 4 7, 1 0 8 4, 1 0 1 2, 
87 4, 75 2, 53 6, 467 cm" 1 . 

'H-NMR (4 0 0MHz, CDC 1 3 ) 5: 1. 2 6 - 1. 3 8 (2H, m) , 

1. 5 4- 1. 7 3 (2H, m) , 1. 7 8 - 1. 9 0 (4H, m) , 2. 09 
-2. 20 (1H, m), 2. 42-2. 5 2 (1 H, m) , 3. 19- 

3. 40 (4H, m) , 3. 9 6 -4. 0 5 (2H, m) , 4. 52 (1H, 
dd, J = ll. 5, 2. 7Hz) , 6. 83 (1H, td, J = 9. 1, 

4. 4 Hz) , 6. 94-7. 01 ( 1 H, m) , 7. 21-7. 28 (1H, 
m) , 7. 38 (2H, d, J = 8. 6Hz) , 7. 52 (2H, d, J = 
8. 6Hz) . 

MS (m/z) 4 7 2 (M + + H) . 

HRMS (FAB) : C 22 H 24 C 1 F 2 NO«S (M + + H) tLX 
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mmm : 4 7 2 . 1 1 6 1 
#*f* : 4 7 2 . 1 1 2 4 

3 :4- -(tf-ywy-fr-M 
0 

JKftljfT, 4- (^^5=-^) (1. Olg, 8. 4 0 

mmo 1 ) (DM-it^^^y (10 0ml) jgfKC 3 - £ □ niS$j&#B6 
(3. 04g, 17. 6mmol) £Jn*.> MT2 0WM«#Ufc. . 

ftU *9 mt*?U> (=1 : 2 0) $fcBgP«k 0 UUit^m 

(1. 2 1g, 9 5%) S»St6tttt*fcUT»fc. 
I R (ATR) v : 34 9 4, 2931, 2877, 1457, 1413, 
1 2 8 2, 1 1 2 2, 1 0 5 4, 1 0 2 9, 9 6 6, 8 2 7, 7 6 5, 5 1 8, 
4 6 2 c m" 1 . 

1 H — NMR (400 MHz, CDC1 3 ) 5:1. 55-1. 91 (3H, 
m), 1. 91-2. 11 ( 2 H, m) , 2. 92 (3H, s), 3. 09 
(2H, t, J = 7. 9Hz), 3. 72 (2H, t, J =6. 1Hz). 
MS (m/z) : 1 5 3 (M + + H) . 
#%0!|4 : 4- J =L)V) 

0 

7»C&WF. 4- (^fW) -1-^/-^ (4 6 5mg, 3. 8 7 
mmo 1 ) Cfh7th'D77> (15ml) . (3m 1 ) ©fi^JSifc 

{3jii3 OBffltj~ h 'J A ( 1 . 2 4g, 5. 8 Ommo 1) t/ST 
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2 1. 5EW«#Ufc. fi*6l*7*«Bft. EJfc»«££<fc;*3 t l'>lwTi&IRU 

Mi^l^ (=1 : 10) fcttrtkfcOaiffift^tt 

(160mg, 30%) £&2t£«tl£bT#£. 

I R (ATR) v : 3 3 6 9, 2937, 2867, 1658, 1452, 

1 4 1 1, 1 0 54, 1 0 0 6, 94 1, 6 9 4 cm -1 . 

1 H — NMR (400 MHz, CDC1 3 ) 5:1. 40-1. 55 (1 H, 

b r ) , 1. 68-1. 83 ( 2 H, m) , 1. 93-2. 08 ( 2 H, m) , 

2. 92 (3H, s) , 3. 09 (2H, t, J = 7. 9Hz) , 3. 72 

(2H, t, J = 5. 5Hz) . 
MS (m/z) : 1 3 7 (M + + H) . 
%W9\ 5 0 : l-^DD-4- ('<>?)lZ>)l'fc~)V) 



4 uu^yM >7.)V7 4 >Wt± h U ( 3 0 6 mg, 1. 54 
mmol) M^>^DSH (0- 18ml, 1. 5 4mmol)£n- 

(ismi) \zis\x, 7 ox:\zx smm&WLt. 
mMMi- h 'j oh \zx$l& i>mmm Lfc. a*** -> u 5 a 2 p ^ h 

'\*1*> : »»X3\H/ (=8:1) &fcBg&<fc O^fS^tl 
(2 9 9mg, 73%) ^afeifttUffc. 
K£: 1 4 7. 5- 1 4 8. 513. 
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IR (ATR) v : 3 0 6 0, 3 0 2 9, 2 9 9 4, 2 9 4 2, 1 5 8 3, 

1 5 7 1, 1 4 9 2, 1 4 7 5, 1 4 5 4, 1 3 9 6, 1 3 1 1. 1 2 9 4, 

1 2 7 4, 1 1 4 7, 1 0 8 7, 1 0 1 4, 9 7 7, 9 1 7, 8 3 1, 7 7 3, 

757, 696, 642, 532, 462cm" 1 . 

'H-NMR (400 MHz, CDC1 3 ) <5 : 4. 31 (2H, s), 

7. 2 3-7. 3 8 (4H, m) , 7. 3 8-7. 4 6 (2H, m) , 7. 49 

-7. 5 8 (2H, m) . 

MS (m/z) : 2 6 7 (M + + H) . 

mnm 5 1 : 1 4 - (s-t^jwvfc-fr- 1 -?x-ji/^>^ 



! _/7 DD _ 4 _ (/^>v?jl,^;i,^-^) ^>-fc*> (9 0mg, 0. 33 7 
mmol) , #%«3Tt#£ft&4- (/^MUTJl'*-;!/) -1-7^7-^ 
(6 9mg, 0. 4 5 3mmo 1) ^i^xT; >if U> h "J - n -^Jl^*^ 
*^>(2 3 3mg, 0. 9 6 5mmol) ©hJH> (2 0ml) ^7J!/ 

(=2 : 1) jgFttJ8W:0SIB{b£*J (44mg, 3 3%) ££lfi@ft<i: UT»£. 
St*: 15 1-15 2t. 

I R (ATR) v : 2 9 3 7, 2 8 6 7, 1 5 7 7, 1 4 6 7, 1 3 9 6, 
1 3 1 9, 1 2 7 0, 1 2 0 3, 1 1 4 7, 1 0 8 7, 1 0 5 8, 1 0 1 4, 
9 6 2, 8 4 2, 8 0 2, 7 5 5, 6 9 6, 6 3 2, 5 6 5, 5 3 0, 4 7 4, 
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4 2 0 cm" 1 . 

'H-NMR (4 0.0 MHz, .CDC 1 3 ) (5:1. 34-1. 52 (2H, 
m) , 1. 7 9- 1. 9 7 (2H, m) , 2. 13-2. 28 (2H, m) , 
2. 4 5-2. 5 8 (1H, m) , 2. 86 (3H, s) , 2. 89-3. 00 
(2H, m) , 4. 01 (1H, dd, J.= l 1. 2, 3. 9Hz), 7. 08 
(1H, d, J = 8. 1Hz), 7. 22-7. 47 (8H, m) . 
MS (m/z) : 4 0 1 (M + + H) . 
7C*#*r: C 18 H 21 C I 0 4 S 2 tLX 

gf&ffi : C 5 3. 9 2 % ; H 5 . 2 8 % ; C 1 8.84%; 

S 16. 001 
HS'Jffl : C 5 3. 9 2 % ; H 5 . 2 1 % ; C 1 9.05%; 

S 15.8 8%. 

%mm 5 2 : 1-/7DD-4- (5-/fMJ^^-^-l-7x-JK>f 



(12 2mg, 0. 4 5 7mmol). ##^J 4 b tlfz 4 - 
^-JU) - 1 -7^y-;U (8 lmg, 0. 5 9 5ramol) ^'->7;^f 
U>hU-n-»*7*7> (2 2 1mg, 0. 9 16mmol) ©hJH 
> (15ml) i§&£7;m*>HH^T2 BTMIfci^Lfco 

M^5fi/> : (=100: 1) m&ffl&<o&&mfc£mz* mzn 




o=s=o 




CI 
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fca&@&£^x^x-x;kt o isisiii u mmt%m (2 0mg, 1 1%) 

H£ : 9 8. 5 - 9 9. 51C. 

I R (ATR) v : 2 9 3 5, 2856, 1575, 1473, 1455, 
1 3 9 2, 1 3 0 9, 1 2 7 6, 1 1 4 3, 1 0 8 1, 1 0 1 6, 9 4 6, 
8 2 9, 7 9 4, 7 5 5, 6 9 4, 6 2 4, 5 6 3, 5 2 0, 4 6 4 cm" 1 . 
1 H — NMR (400 MHz, CDC 1 3 ) 6:32-1. 50 (2H, m), 

I. 70-1. 90 (2H, m), 2. 15-2. 28 (1H, m), 2. 45 
-2. 70 (2H, m), 2. 52 (3H, s), 4. 02 (1H, dd, J = 

II. 4, 3. 8Hz), 7.05-7. 12 ( 1 H. m) , 7. 20- 
7. 4 7 (8H, m) . 

MS (m/z) : 3 8 5 (M + + H) . 
%mfttt : C 18 H 21 C 1 0 3 S 2 <hLT 

Slifi:C 56. 16%;H 5. 50%;C1 9. 21%; 

S 16.6 6%. 
: C 5 6. 0 3%;H 5 . 3 7 % ; C 1 9.29%; 

S 16.6 9%. 
Hif£#| 5 3 : 1- [1- [ (4-^PD7i^) TJUfr-Jl/l - 5- 

;uufr-ju) «.yj-M - 2 -7;M-o^>-tf> 




CI 

4-^DD^>t'>XJl/7^>ithU r )A (2 0 3 mg, 1. 02 
mmol) *itf2-7Ma^>^D5K (12 4uL, 1. 02 
mmo 1) £n-7*^/-JU (5 m 1 ) izlM7l> 7 OV^ZT bmfomWLfz. ^ 
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(1 1 lmg) £f#fco 

'#bnfcafei* (3 5mg) , ##^J3T#bnfc4- 
-l-7**/-;U (3 8mg, 0. 2 5 0mmol) *5J;^>7/^ 
^l/>h'J-n-^MX*7> (6 0mg, 0. 2 4 6ramol) ©NH 
> (10ml) M£7;l/=f>flH^Tl 7. 5WiD^M^bfc<, 

KttU -\++f-> : Mx^jU (=1 : 1) ^tilg|S=k91ifeffc-&^£a£@#: 
(4 6mg) tLT'&rzo : 
HS* : 1 6 7- 1 6 8V. 

I R (ATR) v : 2 9 4 8, 2867, 1614, 1579, 1488, 
1 4 5 5, 1 3 9 6, 1 3 1 9, 1 2 9 0, 1 2 6 8, 1 2 3 0, 1 1 9 9, 
1 1 4 9, 1 1 2 6, 1 0 8 5, 1 0 1 4, 9 6 2, 8 2 9, 7 9 2, 7 6 7, 
7 5 2, 7 1 3, 6 2 8, 5 7 2, 5 3 2, 4 9 5, 4 5 8, 4 3 0 cm" 1 . 
1 H — NM R (400 MHz, CDC1 3 ) 6:1. 38-1. 52 (2H, 
m), 1. 80-1. 98 (2H, m), 2. 16-2. 29 (1H, m), 
2. 48-2. 60 (1H, m) , 2. 87 (3H, s), 2. 96 (2H, t, 
J = 7. 9Hz) , 4. 55 (1H, dd, J = ll. 0, 4. 2Hz) , 
6. 85 (1H, td, J = 9. 1, 1. 1Hz) , 7. 17-7. 39 (4H, 
m) , 7.4 3-7. 5 8 (3H, m) . 
MS (m/z) : 4 1 9 (M + + H) . 
7eHMtC 18 H 20 C I F0 4 S 2 ilT 

mifcm :C 5 1. 6 1 % ; H 4. 81%; CI 8.46%; 
F 4. 5 3 % ; S 15.31%. 
: C 5 1. 6 5 % ; H 4 . 7 4 % ; C l 8.33%; 
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F 4. 5 0 % ; S 15.2 0%. 

mmrn 5 4 : i - [i- c (4-^pd7x3) zn^^M -5- OL£ik 



4 -9uw<>M>7s)V7 4 h U (2 1 6 m g , 1. 09 

mmo 1 ) &<fcL*3 -7MD^>y)^n5 F (136/iL, 1 . 0 9 
mmol) &n--79S-)V (5ml) KJJDA. 7 0"CHT 5P#iW«#Ufc. ^ 

(2 0 8mg) 

fc&tt&afif&* (5 9mg) , #%F!l3Tl#£n£4- (/^X 
- 1 -Zf&S-JV (6 5mg, 0. 4 2 7mmo 1) Ml^yJ// 
5 1 U>h'J-n-y^;U3t:7.*7> (1 0 Omg, 0. 4 1 4mmo 1 ) 0) h)V 
x> (10ml) i&f££7;U3>f?ffl^T2 9. 5WnliiW:. ^Tfi£T 

-fctfU 'vHf-> : mWtX^jV (=2 : 3) i$fcBSBJ; 0«M3ffr&tt* 

(7 lmg) d:LTt#fco 
MA: 1 1 6- 1 1 7X:. 

I R (ATR) v : 2 9 4 2, 2875, 1590, 1469, 1394, 
1317, 1295, 1270, 1241, 1201, 1145, 1 083, 
1 0 1 2, 9 6 4, 8 7 5, 8 4 0, 7 9 8, 7 6 9, 7 5 2, 7 0 5, 6 8 6, 
6 3 4, 5 9 2, 5 4 1, 5 3 0, 5 1 2, 4 9 1, 4 6 4 cm" 1 . 
'H-NMR (4 0 0MHz, CDC 1 3 ) 5:1. 34-1. 52 (2 H, 
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m), 1. 78-1. 99 (2H, m) , 2. 09-2. 22 (1 H, m), 
2. 41-2. 56 (1H. m), 2. 81-3. 0 3 (2H, m) , 2. 88 
(3H, s) , 4. 01 (1H, dd, J = ll. 2, 3. 9Hz), 6. 83 
(1H, d, J = 7. 6Hz) , 6. 90 ( 1 H, d, J = 9. 3Hz) , 
7. 03 (1H, td, J = 8. 1, 2. 2Hz) , 7. 23 ( 1 H, t d, 
J = 7. 9, 6. OHz) , 7. 3 2- 7. 5 0 (4H, m) . 
MS (m/z) : 4 1 9 (M + + H) . 
7C*»«f«: C 18 H 20 C 1 F0 4 S 2 ilT 
Utttt : C 5 1. 6 1 % ; H 4. 8U;C1 8.3 1%; 
F 4. 53%; S 15.31%. 
: C 5 1. 6 8 % ; H 4 . 7 2 % ; C 1 8.31%; 
F 4. 5 2 % ; S 15.30%. 
3li£0iJ 5 5 : 1- [1- [ (4-^DD7i-JH XjkfrXjlj -5- 
TJHvXjj/) *>5-M -4-7^P^>-fe'> 



4-^OD^>if>X;P7^ >^^-h'J^A (1 8 3mg, 0. 921 
mmol) *J;^4-7MD^>yj|/yDiF (112mL, 0. 92 1 
mmol) £n-7**/-^ (5ml) KjtJO*., 7 0tl:T6^WW;. ^ 

(1 5 Omg) £*#fco 

#(^T\ f#enfcefe»* (5 7mg) , ##^J3Tt#btlfe4- U^-JUT. 
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)V*-)V) (6 2mg, 0. 4 0 7mmo 1) £J;tf->7/* 

3^1/ > h U -n-^;U^X^7> (9 7mg, 0. 400mraol) 0hiH 

> (i omi) »^7;u^>HfflMTi immmmifoisfco ^.i^x^m^ 

S^^MffiM Ufco +BE > U # 7 A ? P T h ify 7 - Cf* U 

^*it> : l^X^U (=2:3) ^mgP<k «IH<b£«&6@#: (5 8 
mg) tLXmtCo 

14 1-142. 5t:. 
I R (ATR) v : 2 9 3 7, 2865, 1606,1577, 1508, 
1 4 6 7, 1 3 9 4, 1 3 1 7, 1 2 9 2, 1 2 7 0, 1 2 3 6, 1 1 4 7,. 
1 1 2 6, 1 0 8 5, 1 0 1 4, 9 6 2, 8 3 8, 8 2 5, 7 5 5, 7 2 1, 
6 2 6, 5 7 4, 5 5 3, 5 1 4, 4 8 2, 4 5 5 cm -1 . 
'H-NMR (400MHz, CDC1 3 ) 5:1. 35-1. 50 (2H, 
m), 1. 80-1. 97 ( 2 H, m) , 2. 09-2. 21 ( 1 H, m) , 
2. 43-2. 56 (lH.m), 2. 88 (3H, s ) , 2 . 9 0-3.00 
(2H, m), 4. 01 (1H, dd, J = l 1. 2, 3. 9Hz), 6. 97 
(2H, t, J = 8. 5Hz), 7. 03-7. 11 (2H, m), 7. 36- 
7. 48 (4H. m) . 
MS (m/z) : 4 1 9 (M + + H) . 
Ttmfttfrm: C 18 H 20 C lF0 4 S 2 tUT 
mmm : C 51. 61%;H 4 . 7 4 % ; C l 8.46%; 

F 4. 5 3% ; S 15.3 1%. 
nmH. :C 5 1. 7 4 % ; H 4 . 7 4 % ; C 1 8.28%; 

F 4. 5 3 % ; S 15.3 6%: 
gfam 5 6 : 2- [1- C(4-j7DD7x-^) 7,)Vt--)V] -1-^)1^ 
^-1 4-v7;i/^a^>-ti> 
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0=S=0 

0 

CI 

g^HH^T. TMWfcth'JtfA (12mg, 0. 3 0mraol) CDN, N — 
y^W^A7$ KffiSffi ( 2 . 0ml) MKTlSJfifll 5 T#&ftfc 2 
- [ (4-^OD7iZJ|/) 7JP*-;M3\ll/| -1, 4-y*7MD^>t'> 

(8 2. 8mg, 0. 2 7mmol) Sr*PA 1 0 #IHH!#bfc. / 
;* ^ >3^-7JU**- h (2 8. lmg, 0. 2 7mmol) £iD*.. £ 
6 (1 3 0 #IW1*#U&. KrtJffifcfiKPKKTK*^- h 'J ^Sl (10ml) £iQ 

y'J»^DYb^77>f- (^\+1t> : ^X^;i/X-x;U=4 : 1) KTffi 
»U SflEffc^fc (36mg, 3 8%) LT#fc. 
St& : 1 2 8- 1 2 9*C. 

IR(ATR) v : 1 4 8 9, 1315. 1234, 1147, 1078, 
8 2 9 cm -1 . 

1 H — NMR (400 MHz, CDC1 3 ) (5:2. 47 (3H, s), 
5. 2 2 (1H, s) , 6. 8 8 (1H, m) , 6. 9 7 (1H, m) , 
7. 13 (1H, m) , 7. 4 1 (2H, m) , 7. 6 0 (2H, m) . 
MS (m/z) : 173 (M + -S0 2 Ar) . 

7C*a-#H» : C l4 H M C 1 F 2 0 2 S 2 £LT 

Sf&ft : C 48. 21%;H 3 . 1 8 % ; S 18.39%; 

CI 1 0. 1 6% ; F 10.8 9%. 
: C 4 8. 4 l % ; H 3 . 2 8 % ; S 17.88%; 

CI 10. 41% ; F 10.57%. 
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MMM 5 7 : 2- [1- [(4-^DP7x-;U) 7JU7ft-Jl/) -i-7xn;u 



£ ffl ^ xmmt^ z v tz„ 

Mj^: 8 4- 8 5*0. 

I R ( AT R) v : 1 4 9 2, 131 9, 114 9, 108 6, 825 cm -1 . 
'H-NMR (40 0MHz, CDC1 3 ) (5:5. 53 ( 1 H, s) , 

6. 91 (1H, m) , 7. 01 (1H, m) , 7. 23-7. 31 (4H, 
m) , 7. 3 5- 7. 4 0 (4H, m) , 7. 65 (2H, m) 7. 65 (2H, 
m) , 7. 4 0-7. 3 5 (4H, m) , 7. 3 1-7.23 (4H, m) , 

7. 0 1 (1H, m) , 6. 9 1 ( 1 H, m) , 5. 5 3 (1H, s) . 
MS (m/z) : 2 3 5 (M + -S0 2 Ar) . 

Ttmfttirm : C 19 H 13 C 1 F 2 0 2 S 2 tbX 

tf-^fi :C 5 5. 5 4 % ; H 3. 19%; S 15.61%; 

C 1 8. 6 3 % ; F 9.25%. 
H$Hfi :C 5 5. 5 0 % ; H 3 . 1 8 % ; S 15.51%; 

C18.40%;F9.03%. 
5 8 : [(4-^on7x^) XJ^-JH (2, 5-y7MD7xZ 




ci 
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o=s=o o 




CI 



M/U>i^>y^ (15 1mg, 1. Ommol) (Dfh7kHo77> 
mm (0. 4ml) C, Oral) « ;7 0D^>-t:>;UU:7^>$tf-hU 

OA (19 9mg, 1. Ommol) , 2, 5 - v7MD^>X7;i'fk K 

(142mg, 1. Ommo 1) , BBS (0. 24ml) £JP*., KfcM* 1 9 

(2 5 lmg, 5 1%) Z'&lto 
«£: 1 8 3- 1 8 4"C. 

I R (ATR) v : 1 7 2 6, 1518, 1495, 1319, 1230, 
1 1 4 7, 8 3 1 cm -1 . 

1 H — NMR (400 MHz, DMSO-d 6 ) 6:4. 91 (1H. d, J = 
12. 4Hz) , 4. 97 (1H, d, J = 12. 4Hz) , 6. 25 (1H, 
d, J = 10. 4Hz), 7. 2-7. 45 (7H, m), 7. 70 (2H, d, 
J = 8. 4Hz) . 7. 71 (1H, m) , 7. 78 (2H, d, J=8. 4 
Hz) , 9. 3 3 (1H, d, J = l 0. 4Hz) . 
MS (m/z) : 2 7 5 (M + -S0 2 Ar) . 

5 : 2. 5-^7^D7xX;i/7^'j;UBg^>^JU 



0 

2, 5-y7M0 7ir;i/77'JJH! (I8 4mg. lmmol) . *>*J)V7 
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JUn-JU (1 0 4ml. lmmol) , N, N-^W5 J tf U 5» (3 6 
rag, 0. 3mmol) tol&fctl-WsffiSL (10ml) \Z. giJiUfflMTgiS 
KTi?->i''D^'>Jl'*^^5 P (2 0 6mg, 1. Ommol) £iO*.T 
1 7«fW«»Lfc- Eftl«0«. M£l Om 1 ©M^>-vX?- 
;i/x-x;u (4:1) Ztinx.. 5it«iilfc. M 

«ffiffc-&«l (242mg, 88%) 
M : 4 5-4 6*0. 

I R (ATR) v : 1 7 1 2, 1641, 1305, 1167, 692cm- 1 . 
1 H — NMR (4 0 0MHz, CDC1 3 ) 5:5. 2 4 (s, 2 H) , 
6. 54 (d, 1H, J = 16. 4Hz) . 7. 03 (m, 2H) , 7. 18 
(m, 1H) , 7. 3 7 (m, 5H) , 7. 7 7 (d, 1 H, J = l 6. 4 
Hz) . 

£Mm 5 9 : 3- (4-^qP7x>MM^V) -3- (2, 5-y7M 




ci 



2, 5-y7JWD7x^7^ l J^>yJl' (10 8mg, 0. 3 9 
mmol) t4-^PP^>t*>5 : t-JK5 7mg 1 0. 3 9mmol) 
h7th*077> (10ml) ®m\Z, S.m&WfS.T&MZXn-ttJWJfV 
A©^>jS» (1. 57M, 0. 0 5ml) £1)1) 1 6ffltt#L&. £f6 

^x—rju (=io:i) jsttsasfcaamaMgLfc. 
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'A^X\ &$nitffl&£*9J--)V (10ml) * (1. Oml) , 

MU:/x>KA7>*-£AIB*fntt (5. Omg) . 3 0 
(2ml) €MTJa*T4 8l$Hft#Ufc. RjfiK^ffil^ (5 0ml) 

- (a*U-> : Mx^l/= 8 : 1) T**Sg{ bTWEfll^tt (3 3mg, 
19%) 

M£: 1 2 7-1 2 8^. 

I R (ATR) v : 1 7 3 4, 1498, 1317, 1211, 1170, 
1149,748cm -1 . 

1 H — NMR (4 00 MHz, CDC1 3 ) <5:3. 12 (dd, 1H, J = 
10. 4, 16. 8Hz) , 3. 48 (dd, 1H, 3=4. 4, 16. 8 
Hz) , 4. 98 (d, 1H, J = 12. OHz) , 5. 02 (m, 1 H) , 
5. 03 (d, 1H, J = 12. OHz) , 6. 79 (m, 1 H) , 6. 81 
(m, 1H) , 7. 1-7. 2 (m, 3H) , 7. 2 3 (m, 3H) , 7. 3 8 
(d, 2H, J = 8. 4Hz) , 7. 52 (d, 2H, J = 8. 4Hz) . 
7C*#*?fc: C 22 H 17 C 1 F 2 0 4 S • 0. 5H 2 0£bT 
itWm : C 5 7. 4 6 % ; H 3 . 9 1 % ; S 6.97%; 

C 1 7. 7 0% ; F 8.26%. 
££Mt C 5 7. 6 0 % ; H 3 . 8 9 % ; S 7.02%; 

CI 7. 8 3% ; F 8.3 1%. 
MS (m/z) : 4 5 0 (M + ) . 
HRMS (EI) : C 22 H 17 C 1 F 2 0 4 S (M + ) thX 
Wmfe : 4 5 0 . 0 5 0 4 
SUzPJHi : 4 5 0 . 0 4 9 6 

6 0 : 2- [1- [ (4-^DD7x~;U) 7J±*^M ~2-^y^)V 
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ci 



'MMM2 2Tl#e>tlfel - [ (4-^D07x-JW ZM-Jl] -1- (2, 

5-^7Ji/tD7xr;w -3-*z?;-)i<Dg i ®i&m&y>) oi. omg, 

0. 2 18mmo 1) ©ftfl^UV (4ml) III:, gH2?BJrF0 , CK:& 
^Th 'JX^;i/75> (3 6. 4m 1, 0. 2 6 2mmol) . &cfctf*?>X 
;|/^-JU=^PUh* (18. 6^ 1, 0. 2 4 0mmol) *mX.tdfc, 0131? 

^ (Mgso 4 ) mmLtzo mnrz^m^^a-h^uti'fji^^ 

^^□?h^77^-H#U : tffllx^JU (=3 : 1) igffiSB£MJBE 

flbntifeiti^r h 7 b h* □ 7 7 > (4ml) 
^>mcSTF. -7 8t:i;^t, n-^HWA (1. 5 7M^tt>/§^, 
0. 127ml, 0. 200mmol) Z1]\}7Ltc'&, -7 8tt3Rr»bfc 

&. $ffi?&£-§ru ?k &£tfmm-kM7kT*MC$tfr'&. tarn (Mgso 4 ) , 

MLf;. m^nfcM^+ffivUTjy^TJ^A^PTh^^y^- (8% ft 
Kx?\/l/-'\*1t» T«f«WK8Bfc£«l (48. lmg, 6 6%) 

I R (ATR) v/:2929, 2925, 2858, 1585, 1496, 
1 3 1 7, 1 2 5 0, 1 1 7 6, 1 1 4 6, 1 0 9 0, 1 0 1 4, 8 8 9, 
8 2 7, 7 9 6, 7 6 0, 7 1 5, 6 0 2, 5 6 5, 4 7 8'cm" 1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) 6:0. 43-0. 62 ( 1 H, 
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m) , 0. 83-0. 95 (3H, m) , 1.13-1. 70 (7. 66 H, 
m) , 1. 8 2- 1. 9 3 (0. 3 3H, m) , 1. 9 9 (0. 3 3H, dd, 
J = 9. 8, 5. 4Hz) , 2. 0 7 (0. 6 6H, dd, J = 9. 8. 5. 9 
Hz) , 2. 2 6-2. 40 (1H, m) , 6. 7 4-6. 8 4 (1H, m) , 
6. 91 (0. 33H, td, J = 9. 0, 4. 4Hz) . 6. 98-7. 05 
(1H, m) , 7. 13 (0. 66H, ddd, J = 8. 6, 5. 6, 3. 2 
Hz), 7. 35-7. 50 (4H, m) . 
MS (m/z) 3 9 9 (M + + H) . 

HRMS (FAB) : C 20 H 22 C 1 F 2 O z S (M + + H) t LT 

mmm : 3 9 9 . 0997 

$k$m : 3 9 9 . 1 0 0 6 

%MM 6 1 : 3- f (4-^DD7i^) 7J\^=JV] -3- (2, 5~v7 



T)VzS>nm%T. -7 8tC^T. «#J5T#bft/i2- [ (4-^P 
X;i/*XJM^l/| -1. 4-^7;M-n^>-t?> (3. 0 3g, 
10. Ommol) ©y/h^>X^«(5 0ral) (ln-7WJ3^A 

(1. 5 7M / \+.-y->M, 7. 0 1ml) £8ST& KffiiSSK£M£"e#ia 
Ufeo ^«-7 8tC^U, t- 7^ (1.48 

ml, 10. Ommol) £tn*fc&* £ia?3l$ffl«#l/fc. Ef&»»c»;:fi&lfn 

7K. fc«fctffi»*a*Tife£Lfc. ffijft (MgS0 4 ) 




CI 
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3:i) k#u ^rn^nrzm^^^^nm^Lmmit^ 

(3. 3 0g, 7 9%) ^^MWtVXntzo 

1 4 0. 5- 1 4 2. or. 
I R (ATR) v : 3 0 7 4, 2983, 1722, 1585, 1496, 
1 4 2 7, 1 3 9 6, 1 3 6 9, 1 2 7 5. 1 2 5 7, 1 2 1 5, 1 1 4 2, 
1 0 8 6, 9 5 5, 8 3 5, 7 8 1, 7 5 0, 7 1 2, 6 6 5, 6 0 6, 5 5 9, 
4 6 7 cm -1 . 

'H-NMR (4 00 MHz, CDC1 3 ) <5:1. 28 (9H, s) , 
3. 00 (1H, dd, J = 16. 4, 10. 7Hz) , 3. 37 (1H, dd, 
j = 16. 4, 4. 4Hz) , 5. 00 (1H, dd, J = 10. 7, 4. 4 
Hz) , 6. 85 (1H, td, J = 9. 0, 4. 6Hz) , 6. 96- 

7. 03 (1H, m), 7. 19 (1H, ddd, J =8. 8, 5. 6, 3. 2 
Hz) , 7. 41 (2H, d, J = 8. 3Hz) , 7. 50 (2H, d, J = 

8. 3Hz) . 

MS (m/z) : 4 1 7 (M + + H) . 

HRMS (FAB) : C 19 H 19 C 1 F 2 0 4 S (M + + H) £LT 

: 4 1 6. 0 6 6 1 

:4 1 6. 0 6 9 0 
Ttmftffim :C 19 H 19 ClF 2 0 4 StLT 

mmm : c 54. 7 4 % ; h 4 . 5 9 % ; c 1 8.50%; 

F 9. 1 1 % ; S 7.69%. 
£®m :C 5 4. 6 7 % ; H 4 . 5 5 % ; C 1 8.54%; 
F 9. 1 7% ; S 7.80%. 
6 2 : 3- [ (4-^aP7x-;i.) - 3- (2, 5-y7 
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0=S=0 0 

o 

CI 

O'Cfcfc^T* 3- [ (4-^DD7x-JW Zfrfc-M -3- (2, 5- 

y7j^P7x^) yp tr^->m t o. iog,. 7. 43 

mmo 1) omt^^y (3 0ml) «h'J7MDii (1 0ml) £ 

(2. 2 9g, 8 5%) ^iMt^ltUTifc. 
Mj& : 1 5 2. 0 - 1 5 3. CC. 

I R (ATR) v: 2 9 5 6, 1707, 1576, 1496, 1427, 
1 3 9 6, 1 3 2 1, 1 2 5 5, 1 2 1 7, 1 1 1 5, 1 0 8 6, 1 0 1 2, 
914, 893, 829, 795, 756, 708, 619, 53 6, 459 
cm -1 . 

'H-NMR (4 00MHz, CDC 1 3 ) 5:3. 13 (1H, dd, J = 
17. 1. 10. 4Hz) , 3. 53 ( 1 H, dd, J = 17. 1, 4. 6 
Hz) , 5. 02 (1H, dd, J = 10. 4, 4. 6Hz) , 6. 85 (1H, 
td, J = 9. 0, 4. 6Hz), 6. 96-7. .03 (1H, m), 7. 18 
(1H, ddd, J = 8. 5, 5. 4, 3. 2Hz) , 7. 41 (2H, d, J 
= 8. 8Hz) , 7. 55 (2H, d, J=8. 8Hz) . 
MS (m/z) : 3 6 0 (M + ) . 
HRMS (EI) :C 15 H H C1F 2 0 4 S (M + ) <hLT 
SilM : 3 6 0 . 0 0 3 5 
: 3 6 0 . 0 0 2 6 
Ttmfttffe ■ C l5 H w C 1 F 2 0 4 S£l/T 
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Sf&ffi : C 4 9. 94%;H 3 . 0 7 % ; C 1 9.83%; 

F 10. 53%;S 8.89%. 
$9MI : C 4 9. 7 4 % ; H 2 . 9 9 % ; C 1 9.88%; 

F 1 0. 6 3 % ; S 8.9 8%. 
6 3 : 1-/7DD-2- [1- [ (4-^ao7i3) TJl/fr-;!/] - 
5- (*5PjU7Jl/frn;U) ^>^;u] ^>-tf> 




CI 



4-^DD^>f>XJl'7^>i!t h'J^A (2 0 5mg, 1. 03 
ramol) ^2-^DD^>^D$h* (134wl, 1. 0 3 
mmol) £v*h*vX*> (5ml) 7 0 t:fc:T 6Bfr«bfc. 

u zmzm&mmLtz. %m^*v>\zTVc&vam* (2 3im g ) * 
#e»nfcSfe^* (9 2mg) . mmn-cn^ntzA- {^)v 

- 1 (9 6mg, 0. 6 3 1mmol) ^y77 
/fl/>h'J-n-^fMX*7> (148mg, 0. 6 1 4mmo 1 ) (D h . 

;ux> (lomi) ®m%7)i>zi>nm%.T2 ommijumwtfiHsfzo 

CttU *\*Ur> iMmx-rfr (=1 : 1) »ffl«J:0«l3fl:^* (7 4mg) 

IR (ATR) v : 2 9 3 1, 2873, 1573, 1475, 1442, 
1 3 9 4, 1 3 1 3, 1 2 7 6, 1 1 3 3, 1 0 8 3, 1 0 3 3, 1 0 1 2, 
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9 6 2, 9 0 8, 8 2 9, 7 9 4, 7 4 8, 7 1 3, 6 8 4, 6 2 6, 5 6 8, 
518, 464cm" 1 . 

'H-NMR (400 MHz, CDC1 3 ) 0:1. 33-1. 52 (2H, 
m), 1. 79-1. 98 (2H, m), 2. 15-2. 30 (lH.m), 
2. 5 0-2. 6 0 (1H, m) , 2. 86 (3H, s) , 2. 94 (2H, t, 
J = 7. 9Hz), 4. 86 (1H, dd, J = ll. 0, 3. 9Hz), 
7. 17-7. 29 (3H, m) , 7. 2 9- 7. 3 8 (2H, m) , 7. 41 
-7. 50 (2H, m) , 7. 67 (1H, d, J = 7. 8Hz) . 
MS (m/z) : 4 3 5 (M + + H) . 

HRMS (FAB) :C 18 H 21 0 4 C1 2 S 2 (M + + H) tVX 
WmM : 4 3 5 . 0 2 5 8 
: 4 3 5 . 0 2 6 4 
6 4 : 1-/7PD-3- [1- [ (4-^DD7x-;i/) Wfr-)V\ - 
5- {*?)W\s-fc=.M ^>^M ^>iz> 




CI 



4 >7JU 7 -f >S6th'J^A (2 1 9mg, 1. 10 
mm o 1 ) 3 - ^ □ v;i/^P ^ K ( 1 4 2 w 1 . 1. 03 

mmol) S5?^h*->x^> (5ml) Kin*. 7 O^KT 6P#M#Lfc. 

U 5i^MiL,fc, 8»*^*tf>t;:Tifct*L&fif&* (3 0 4mg) £ 

#e>ftfcefe$* (9 2mg) , ##*i3Tfte>ttfc4- (^;ux 
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)Vt^)V) - (96mg, 0. 6 3 lmmo 1 ) &cktfv7/* 

5 1 l/> -n -7^;i/* 7.^7 > (1 48mg, 0. 6 14mmol) ©HI/ 

ttU ^it> : SfHf^ (=2:3) Mg^D^IB^^ (5 lmg) £ 

I R (ATR) v : 3 0 8 9, 3023, 1573, 1475, 1394, 
1 2 7 8, 1 1 9 5, 1 1 3 9, 1 0 8 1, 1 0 1 2, 9 6 2, 8 8 5, 8 2 9, 
8 0 4, 7 5 0, 6 9 4, 6 2 6, 5 7 8, 5 3 0, 4 6 2 cm -1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) 6:1. 32-1. 50 (2H, 
m), 1. 79-197 (2 H, m), 2. 09-2. 22 (1H, m), 
2. 40-2. 52 (1H, m), 2. 88 (3H, s), 2. 90-3. 00 
( 2 H, m) , 3. 98 (1H, dd, J = 1 1 . 2, 3. 9Hz). 6. 96 
(1H, d, J = 7. 6Hz) , 7. 10 (1H, s) , 7. 20 (1H, t, 
J = 7. 6Hz), 7. 28-7. 3 2 (1H, m) , 7. 35-7. 47 
(4H, m) . 
MS (m/z) : 4 3 5 (M + + H) . 

HRMS (FAB) : C 18 H 21 0 4 C 1 2 S 2 (M + + H) tLX 
Wmm : 4 3 5 . 0 2 5 8 

mmm ■. 4 3 5 . 0240 

HMfij 6 5 : 1-7PP-4- [l- [ (4-^DD7x-^) - 

5- (^;i/7Ji/fr-;u) sQ^M ^>iz> 
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CI 



4-^DP^>-fe*>X;U7^f >W.i-hWk (2 1 lmg, 1.06 
mmo 1 ) £efctf4 -$u D^>yJ^a5 K (2 1 8mg, 1. 06 
mmol) ^/^>I^> (5ml) 7 0t:KT6P$P B TO£b£. 

U JSM£^*1f>KTft#La6ft* (2 7 4mg) * 

fr^r. i^fcfiM* (6 lmg) , ##0iJ3T#*>ft£4- (^WkX 
;U*-;U) -l-7**/-;U (6 3mg, 0. 4 14mmol) ^ttv^y * 
5 1 l/>h'J-n-y5 1 ;U*7.^^> (9 7mg, 0. 4 0 3 mm o 1) ©h )VX. 
y (10ml) ***7;i/=r>*HStT20I^IBHlO«ffl*bfc. M£"C?&affl& 

: SiXf JV (=2 : 3) ^ffiSBJ: Q«E{fc£* (3 7mg) 

I R (ATR) v/ : 2 9 3 1, 2871, 1581, 1492, 1475, 
1 4 1 1, 1 3 9 4, 1 2 7 6, 1 1 3 9, 1 0 8 5, 1 0 1 2, 9 6 2, 
9 0 8, 8 2 7, 7 5 2, 7 1 3, 6 6 1, 6 2 0, 5 6 6, 5 1 8, 4 7 0 
c m" 1 . 

1 H-NMR(400MHz, CDC 1 3 ) 6:1. 35-1. 51 (2H, 
m), 1. 75-1. 9 8 (2 H, m) , 2. 05-2. 25 (1 H, m), 
2. 42-2. 5 5 (1H, m) , 2. 84-3. 10 (2H, m) , 2. 87 
(3H, s) , 3. 99 (1H, dd, J = ll. 0, 3. 9Hz) , 6. 99 
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-7. 10 (2H, m) . 7. 20-7. 3 5 (2H, m) . 7. 3 5- 

7.5 5 (4H, m) . 

MS (m/z) : 4 3 5 (M + + H) . 

HRMS (FAB) : C l8 H 21 0 4 C 1 2 S 2 (M + + H) tl>T 

mmm :435.025s 
mmm : 435. 0240 
mmm 6 6 : 1- [1- [u-^dp^x-ju) xjMwjk] -s- 




ci 



4-^OP^>if >XJV7^ >M^HJ7A (1 8 3mg, 0. 92 1 
mmo 1 ) £«ktfl -7d ; E^5 1 ;U^-7^ U> (2 0 4mg, 0. 921 
mmol) ^->7h4yl^> (10ml) tin*.. 7 0T:fc:T6llSHft#Lfc. 

3Jfc£«JE*»SUfc. Sfc£^*1*>fcTifei£Lefet&5fc (17 5mg) * 

#6nfcaft»* (9 3mg) , ##^j3-e#bn^4- (*3\>i/x 

-l-7*3?/-;U (9 2mg, 0. 6 0 4mmol) *5«fctf->7/;* 
5 1 l/>h l J-n-75^;U*7*^> (1 4 2mg, 0. 5 8 9 mm o 1 ) O h;U 

x> (lomi) ®m%7)\>3>nw%TFi smmimvL^ft. ^ru^-e^a 

#U A^t>:SKlfJl' (=1:1) jgiiJ8U<kt)SBH^^&efe@# 
(8 0mg) i:LTt#fc. 
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I R (ATR) v : 2 9 2 9, 2869, 1577, 1511, 1475, 
1 3 9 4, 1 3 0 1, 1 2 7 6, 1 1 3 7, 1 0 8 3, 1 0 1 2, 9 6 2, 
9 0 6, 8 6 3, 8 0 8, 7 6 3, 7 0 9, 6 4 0, 6 2 2, 5 7 4, 5 3 2, 
4 5 7 cm -1 . 

'H-NMR (40 0MHz, CDC1 3 ) 5:1. 35-1. 55 (2 H, 

m) 1. 77-1. 95 (2H, m), 2. 29-2. 46 (1H, m), 

2. 62-2. 77 (1H, m), 2. 80 (3H, s), 2. 83-3. 00 
(2H, m) , 5. 07 ( 1 H, dd, J = 10. 9, 4. 0Hz) , 7. 10 
(2H, d, J =8. 3Hz), 7. 22-7. 48 (4H, m), 7. 51 
(1H, t, J = 7. 7Hz) , 7. 59 ( 1 H, d, J = 8. 6Hz) , 

7. 67 (1H, d, J = 7. 3Hz) , 7. 78 (1H, d, J=8. 1 

Hz) , 7. 8 3 (1H, d, J = 8. 3Hz) . 

MS (m/z) : 4 5 1 (M + + H) . 

HRMS (FAB) : C 22 H 24 0 4 C 1 S 2 (M + + H) tLX 
SfffiKi : 4 5 1 . 0 8 0 5 

mmm : 451. 0 8 1 6 

6 7 : 2- [1- [ (4-^DP7x-Jl/) TJk^M ~ 5 ~ Oj±2k 



4 - ? o wo-v >x;u7>r ym-r v u #a ( 2 1 1 mg, 1. 06 

mmo I) *«t^2-^Dt/f;i/t7^U> (2 3 5mg, 1. 06 
mmol) £>>*H*->X^> (5ml) KjJO*., 7 OWzT 5mffl®ftLfz. 
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U 3tt£»Ei*8Lfc. »»ft^*U->K:T«c*Lafi|»* (9 Omg) &ft 

^iri-x?, itsnfcBfitfr* (6 omg) . ##f!i3T-t#e>nfe4- c^^t. 

M-JW -1-^/-^ (5 9mg, 0. 3 8 8mmo 1 ) &£& 3 s7 J * 
J-lsyVV-n-ZfJ-frt^-fcyy (9 lmg, 0. 3 7 9mmo 1) OhJI/X 
> (1 0ml) **&7;U^>*BBSStT2 lttffliQfMlttLfc. 

(=2:3) jgfflffi«fc D^feft£tj£e&@ft (62 

mg) chbTtffc. 

1K£ : 1 4 6. 0- 1 4 7. 0XZ. 

I R (ATR) v : 2 9 3 1, 2861, 1581, 1508, 1473, 
1 4 5 7, 1 3 9 2, 1 3 5 9, 1 3 0 9, 1 2 7 4, 1 1 9 1, 1 1 4 7, 
1 1 2 6, 1 0 8 1, 1 0 1 0, 9 6 8, 9 0 2, 8 6 9, 8 1 9, 7 5 2, 
7 3 4, 7 0 3, 6 4 6, 6 2 4, 5 6 6, 5 2 2, 4 7 2, 4 5 3 cm" 1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) 6:1. 34-1. 51 (2H, 
m), 1. 78-1. 99 (2H, m), 2. 25-2. 4 0 ( 1 H, m) , 
2. 50-2. 62 (1H, m), 2. 84 (3H, s), 2. 89-3. 03 
(2H, m) , 4. 19 (1H, dd, J = l 1. 2, 3. 9 Hz) , 7. 18 
-7. 36 (4H, m) , 7. 39-7. 61 (4H, m) , 7. 69- 
7. 9 0 (3H, m) . 
MS (m/z) : 4 5 1 (M + + H) . 
fcMfttix : C 22 H 23 C 1 0 4 S 2 <i:LT 

SUM : C 5 8. 5 9 % ; H 5 . 1 4 % ; C 1 7.86%; 

S 14.22%. 
HilJtt : C 5 8. 4 6 % ; H 5 . 0 3 % ; C 1 7.94%; 
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S 1 4. 3 3%. 

6 8 : 2 1 - [1- [(4-^oa7i^) 7>)bft-M - 
5- (*3-)MVfc-)V) *>±M -4-7;u^-p^>-g> 



4-^PD / Olf>X^7/>ith l J0A (197mg, 0. 992 
mmol) ^2-^Dn-4-7MD^yJ^D=h' (2 2 2mg, 
0. 9 9 2mmol) S^^yl^V (5ml) KSO*., 7 O^KT 6P#[yj 

(2 2 5mg) 

&^T\ %t>ntz&&ffiM (6 lmg). ##^J3T#e>tlfe4- (*^* 
-l-^y-Jl' (5 9mg, 0. 3 9 4mmo 1) &cfctf:>7/* 
^l/>h'J-n-W*X*7> (9 3mg, 0. 3 8 4mmo 1) Ohjl/X 

y (i omi) mwL&r )v3yn&%T i smmiNf&mmvtzo iist^a, 

^1t> : mm^fr (=1:1) ®&®>&0mZi\:£®ZB&®fc (3 8 

mg) tVXftfzo 

M: 1 2 4. 0- 1 2 5. Ot:. 

IR(ATR) v : 2 9 6 9, 2933, 1604, 1575, 1492, 
1 4 7 5, 1 4 6 1, 1 3 9 6, 1 3 1 5, 1 2 7 6, 1 2 3 0, 1 1 3 0, 
1085, 1049, 1014, 973, 902, 850, 823, 78 2, 
7 4 8, 6 5 9, 6 3 0, 5 8 8, 5 4 9, 5 0 1, 4 5 7 cm" 1 . 




CI 
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'H-NMR (400 MHz, CDC1 3 ) 5:1. 30-1. 50 (2 H, 
m), 1. 79-1. 98 (2H, m), 2. 10-2. 2 5 ( 1 H. m) , 
2. 48-2. 60 ( 1 H, m) , 2. 87 ( 3 H, s ) , 2. 95 ( 2 H, t , 
J = 7. 7 Hz) , 4. 79 (1H, dd. J = l 1. 1, 4. 0 Hz) . 
6. 98 (1H, dd, J = 8. 3, 2. 7Hz) , 7. 05-7. 15 (1H, 
m) , 7. 38 (2H, d, J=8. 3Hz) , 7. 48 (2H, d, J = 
8. 5Hz), 7. 60-7. 7 0 (1H, m) . 
MS (m/z) : 4 5 3 (M + + H) . 
7c3R#flf : C 18 H 19 C 1 2 FO«S 2 <kVC 

SS&M :C 4 7. 6 9 % ; H 4 . 2 2 % ; C 1 15.64%; 

F 4. 1 9% ; S 14.5 5%. 
: C 47. 44%;H 4. 2 0 % ; C 1 15. 37%; 

F 4. 0 7 % ; S 14.3 3%. 
MMM 6 9 : 1, 2-x^qa-4- [1- [(4-^DP7x^JP) 
jU] -5- (*5-)V7s)Vib-)V) ^y±M ^>if> 



4 -{? □□^>-if>^;i/7^ >K^- h 'J £A (208mg, 1.05 
mmol) 15^3, 4-^DD^>^D$H (2 5 1mg, 1. 0 5 
mmol) £^*h*->X*> (5ml) fcjD*., 7 0 "CfcT 6l$Hft#Ufc. 

U 3&£MflE»ffiLfc. M£MMt>KT&#Lafef#* (2 7 0mg) £ 
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#l^T> me>tltz&&m* (6 6mg) , ##0>J 3T#bftfc 4 - (*3Ml/* 
JU^-JU) - 1 -7'?y-;U (6 2mg, 0. 4 0 7mmol) &J:LN'~>7y* 
fl/>h'J-n-^MX*7> (9 6mg, 0. 3 9 7mmo 1) ©hJH 

> (lomi) mmyfrziymmn.Ti smmmmwfavrzo ^s^T&m 

^\^1t>:MX^ (=2 : 3) ^tH^ct 0 HfE^£tl£efe@# (7 0 

mg) £UT#fc. 

ii,: 1 43. 0- 1 4 4. 0"C. 

I R (ATR) i/ : 2 9 2 9, 2865, 1573, 1459, 1392, 
1 3 6 5, 1 3 1 7, 1 2 9 9, 1 2 7 6, 1 1 8 6, 1 1 4 5, 1 0 7 9, 
1 0 3 1, 1 0 1 0, 9 7 5, 9 0 0, 8 2 3, 7 4 8, 7 0 9, 6 5 5, 
6 2 6, 5 8 8, 5 6 3, 5 1 8, 4 7 4, 4 3 9 cm" 1 . 
'H-NMR (4 0 0 MHz, CDC1 3 ) 6:1. 32-1. 49 (2H, 
m), 1. 79-1. 96 (2H, m), 2. 05-2. 19 (1H, m), 
2. 3 9-2. 5 0 (1H, m) , 2. 88 (3H, s) , 2. 90-3. 00 
(2H, m) 3. 97 (1H, dd, J = ll. 2, 3. 9Hz), 6. 94 
(1H, dd, J = 8. 3, 2. 2Hz) , 7. 21 (1H, d, J = 2. 0 
Hz) , 7. 36 (1H, d, J = 8. 3Hz) , 7. 43 (2H, d, J = 
8. 3Hz), 7. 4 9 (2H, d, J = 8. 6Hz). 
MS (m/z) : 4 6 9 (M + + H) . 
Ttmftffi : C ]8 H 19 C 1 3 0 4 S 2 ^LT 

mmm : C 4 6. 0 2 % ; H 4 . 0 8 % ; C 1 22.64%; 

S 13.6 5%. 
^$JM :C 4 5. 9 2 % ; H 4 . 0 6 % ; C 1 22.35%; 

S 13.59%. 

mWim 7 0 : 2- [1- [ (4-£DQ7x-;l/) 7JI/fr-;i/l - 5- (*J-)V 
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ci 



4-^DD^>€>7^7^>llth l J!)A (2 0 0mg, 1. 01 
mm o 1 ) . >lgS!*& ( 1 6 6 m g , 1 . 0 1 

mmol) M^^^A (19 8mg, 2. 0 2mmo 1 ) £n-7*/ 
-;U (5ml) fcflD*. 7 O^CHT 5 RW«»L/fc. £ifi£T?&m 

3:1) 0 (1 2 3mg) 

ft&ftfcBfc (4 9mg) , ##0!3T?*&Snfc4- (pWUTJU* 
XJU) - 1 -"79J-)V (5 7mg, 0. 3 7 4ramol) ^yT/^fl/ 
>hU-n-7'?M7N*7> (8 8mg, 0. 3 6 6mmol) ©hJH> 
(10ml) ®m*7)\s3>m®^T2BffllMmigffiLtZo &EL£Htiimk* R 
foWi &fflEEittt Istco SS£ -> U fi ?)V-t> 7 A # □ v h if y 7 j - \ztt U 

j-h'.mctTvy (=1:50) mm&<omz\t€:m*&&mfo 

(4 Omg) tbxntz. 
M£ : 1 4 0. 0-14 1. Or. 

IR (ATR) v : 3 0 1 2, 2 9 4 8, 1 5 8 7, 1 4 7 1, 1 4 3 6, 
1 3 9 2, 1 3 2 1, 1 2 9 0, 1 2 6 3, 1 1 9 7, 1 1 4 9, 1 0 8 9, 
1 0 0 6, 9 6 0, 8 2 5, 7 5 0, 7 0 3. 6 2 4, 5 6 5, 5 2 8, 4 9 9. 
4 7 4, 4 1 0 cm -1 . 

'H-NMR (40 0MHz, CDC1 3 ) 6:1. 30-1. 52 (2 H, 
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m) , 1. 7 9- 1. 9 9 (2H, m) , 2. 2 9 - 2. 4 9 (2H, m) , 
2. 86 (3H, s), 2. 93 (2H, t, J =6. 8Hz) , 4. 33 

(1H, dd, J = 1 1 . 0, 4. 2Hz) , 7. 2 0-7. 3 0 ( 1 H, m) , 
7. 32-7. 52 ( 5 H, m) . 7. 67-7. 78 ( 1 H, m) , 8. 40 

(1H, d. J=4. 9Hz) . 
MS (m/z) : 4 0 2 (M + + H) . 
7C**Mfr : C l7 H 20 NC 1 0 4 S 2 £.bT 
mmm : C 5 0. 8 0 % ; H 5 . 0 2 % ; N 3.48%; 

CI 8. 8 2 % ; S 15.9 6%. 
mmm : C 50. 67%;H 4. 94%;N 3. 53%; 
CI 8. 7 2 % ; S 15.90%. 

Hiify 7 i : i. 4-^gp-2- [l- [ (4-^7pp7x~^) x;t^~ 
-5- (^^7JU*-;i/) ^y^-M i>M> 



4-^Dn^>-K>^;V7-f>lthU'>A (38mg, 0. 192 
mmol) ^2, 5-y^aP^>yJ^O$h* (4 6mg, 0. 192 
mmol) &-^>*->X^> (5ml) Kim A, 7 0t:iCT2 4KHBH*^Ufc. 

7-;wstti«*»BEiHiH/fc. *&nfc»afc*WPx> (5m 1) £ig#u #^ 
f!l3T#enfc4 - (*^;u;ui/*x;io -i-7*/-;u (58mg, 




ci 
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0.3 8 lmmo 1 ) to£tfi'7 S *?ls> h U - n > (8 9 
mg, 0. 3 7 0mmol) SriPA, 7^^>HS^T2 3B#»^MLfc. 

^7^-k#u ^-y->:^x^ (=1:1) m&n&vmmt^m 

(3 2mg, 3 5%) £&M#t)<hLTt#£. 

IR(ATR) v : 2 9 3 3, 2869, 158 1, 1465, 1394, 
1 3 1 3, 1 2 7 8, 1 1 9 1, 1 1 3 3, 1 0 8 3, 1 0 3 9, 1 0 1 2, 
962, 887, 821, 752, 713, 630, 588, 532, 46 4 
cm -1 . 

'H-NMR (4 0 0 MHz,- CDC 1 s ) 6:1. 33-1. 50 (2 H, 
m), 1. 80-1. 96 ( 2 H, m) , 2. 09-2. 21 ( 1 H, m) , 
2. 48-2. 59 (1H, m), 2. 88 (3H, s), 2. 90-2. 99 
(2H, t, J = ll. 0, 4. 2Hz) , 4. 79 (1H, dd, J = 
11. 0, 4. 2 Hz), 7. 15 (1H, d, J = 8. 6Hz), 7. 20 
-7. 29 (1H, m), 7. 34-7. 40 (2H, m), 7. 46- 
7. 52 (2H, m) , 7. 63 ( 1 H, d, J = 2. 5Hz) . 
MS (m/z) : 4 6 9, 4 7 1 (M + + H) . 
HRMS (FAB) : C 18 H 20 O 4 C 1 3 S 2 (M + + H) tbT 
Wm& : 4 6 8. 9 8 6 9 

mmm : 4 6 8 . 9907 

7 2 : 1- [1- [ (4-^DP7i^) TJUfr-^] -5- C?L£2k 

7jufr-;i/) ^>5MH -3, 5-v7;i/^-a^>-if> 
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F 




CI 



4 -tnwO-V >7>)l74 h U £A (4 9mg, 0. 247 

mmo 1) ££1*3, 5-y7^D^>y^o$F (32wl, 0. 247 
mmol) ^v^h + '>X^> (5ml) Kim*., 7 0 C CHT2 4 W^bfc 0 

fMlilS^J£»^fc. t#btlfcglM£NI'X> (5ml) Cig#U 
0"J3T#e>nfc4- (p^.H'TJl/tfXJl/) -l-7*^y-;U (5 8mg, 
0. 3 8 lmmo 1) j$£Z*>>T S *^U>h l J - n -7^)1***7 > (8 9 
mg, 0. 3 7 0mmol) £iQ;t> 7^^>l?HmT2 3^KMJafiitbfc. 

^77^-l:#l« A+t> : iixf (=1:1) ®W£K>mHk&%>)$: 
6£@#(3 9mg, 3 6%) tLXmtz, 
M: 1 2 6. 0 - 1 2 7. Ot:. 

I R (ATR) v : 2 9 4 0, 1623, 1596, 1463, 1392, 
1 3 4 4, 1 3 1 9, 1 2 7 0, 1 2 4 3, 1 2 0 3, 1 1 4 5, 1 1 1 8, 
1 0 8 1, 1 0 1 0. 9 8 7, 9 5 2, 8 6 3, 8 2 3, 7 5 2, 7 0 7, 
6 8 0, 6 2 4, 5 3 9, 5 0 1, 4 7 8, 4 4 9 cm" 1 . 
'H-NMR (400 MHz, CDC1 3 ) 5:1. 35-1. 62 (2 H, 
m), 1. 78-1. 99 (2H, m), 2. 05-2. 19 (1H, ra) , 
2. 39-2. 51 ( 1 H, m) , 2. 88 (3H, s ) , 2. 90-3. 05 
(2H, m) , 3. 98 (1H, dd, J = 10. 9, 4. 0Hz) , 6. 62 
-6. 7 5 (2 H, m) , 6. 75-6. 85 (1 H, m), 7. 38- 
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7 . 5 8 (4H, m) . 

MS (m/z) : 4 3 6 (M + + H) . 

Ttmffi: C 18 H 19 F 2 0 4 S 2 <i:LT 

111 :C 49. 4 8 % ; H 4. 3 8 % ; C 1 8. 11%; 

F 8. 7 0% ; S 14.68%. 
H$Hi : C 4 9. 45%;H 4. 33%;C1 8. 10%; 

F 8. 88%; S 14.69%. 

mmm 7 3 : 3- [1- [ (4 -^□□7x-;u) -5- 




CI 



4-^aD^>f>X^7^>Hth , J^A (2 0 7mg, 1. 04 
mm o 1 ) . 3 - £ D □ * tf U v 5 ( 1 7 1 m g , 1 . 0 4 

mmo I) ^M^U^A (2 0 4mg, 2. 0 8 mmo 1 ) £n -Zf? J 

-)v (5mi) 7 ox:\zx smmmwLtz, ^m^ri^mt. mmzm 

My'J^yM^A^nTh^y^-ML, ^vHf-> : Wx^;i/ (= 
2 : 3) 8WBBJ;DefiB# (9 8mg) 

fcSttfcHtt (2 9mg) . ##0iJ3T't#£n/i4- 
zi;U) - (1 0 2mg, 0. 6 7 0mmol) ^yjy/f 1 

l/>h'J-n-7WX*7> (15 6mg, 0. 6 5 0mmol) ©h^X 
> (10ml) »«*7;U^>»H»T2BWJ0S!»a«E^fc. MSTftifllfc. 
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A. I»X?JUfcTttffiUfc. W«B£&*JfcfiH-MJtfACT$£m 

-;U:^b^^l/> (=1:5 0) »tti«B«fcOS«B^«5 (3 8mg) £&Jtfe 

I R (ATR) v : 2 9 2 9, 2873, 1575, 1477, 1425, 
1 3 9 4, 1 2 7 6, 1 1 7 8, 1 1 3 2, 1 0 8 3, 1 0 1 2, 9 6 4, 
9 0 8, 8 2 3, 7 5 7, 7 1 1, 6 5 1, 6 2 2, 5 6 3, 5 1 8, 4 5 8 
c m" 1 . 

1 H - NMR (400 MHz, CDC1 3 ) 6:1. 35-1. 52 (2 H, 
m), 1. 80-1. 99 (2H, m), 2. 13-2. 26 ( 1 H, m) , 
2. 4 9-2. 5 9 (1H, m) , 2. 88 (3H, s) , 2. 90-2. 99 
(2H, m) , 4. 05 ( 1 H, dd, J = ll. 1, 4. 0Hz) , 7. 30 
(1H, dd, J = 7. 8, 4. 9Hz) , 7. 3 8-7. 4 8 (4H, m) , 
7. 64 (1H, dt, J = 8. 1, 2. OHz) , 8. 16 (1H, d, J = 
2. OHz) , 8. 57 (1H, dd, J = 4. 8, 1. 6Hz) . 
MS (m/z) : 4 0 2 (M + + H) . 

HRMS (FAB) : C 17 H 21 0 4 NC 1 S 2 (M + + H) tVX 
WmW. : 4 0 2. 0 6 0 1 
gliftiJM : 4 0 2 . 0 5 9 6 

7 4 : 4- [1- [ (4-^PD7i^) 7>)VH>—)\A ~ 5 - 
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CI 



4-;7DO^>t'>X^7^ >lth'J^7A ( 2 0 7mg, 1. 04 
mmo 1) , 3 - * n □ * e U 5> ( 1 7 1 m g , 1 . 0 4 
mmol) ^WIAUOA (2 0 4mg, 2. 0 8ramol) &n-^y 

-;u (5mi) 7 oxxzt smmmwLft. m&£Tfi&m* mu*m 

tm&^VJ3¥)l't)7l>2nvh!f774-\zttL. s\*D-> :»66x3\M/ (= 
2:3) &tligB«fc»3afiS# (1 1 7mg) 

t#^.nfc^#: (5 2mg) , ##0*J 3 Tt#btlfc4 - U^TJU* 
-jl/) -1-^/-^ (9 0mg, 0. 5 9 2mmo 1) &£tt : s7 J *W 
>HJ -n-7 , ^;UxK7 > *^> (1 4 Omg. 0. 5 8 2mraol) OfJH> 
(10ml) »»«7;p=f>*H*T2HMlPjR318tUfe. M£-Cft2lH& JR 

h-.WC^Vy (=1:5 0) ®m&r>1gffc{teiM&&&®fo (6 2mg) 
MA: 1 8 1. 0-18 2. or. 

I R (AT R) v : 2 9 4 2, 2863, 1590, 1467, 1415, 
1 3 1 1, 1 2 7 2, 1 2 4 1, 1 2 0 1, 1 1 4 7, 1 0 8 5, 1 0 0 2, 
9 6 0, 9 0 8, 8 3 1, 7 5 5, 7 0 3, 6 3 2, 5 6 8, 5 3 0, 4 7 6, 
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4 5 3 cm" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 6:1. 30-1. 53 (2 H, 
m) , 1. 7 6 - 1. 9 9 (2H, m) . 2. 10-2. 2 5 (1H, m) , 
2. 40-2. 57 (1H, m), 2. 88 (3H, s) , 2. 90-3. 02 
(2H, m) , 4. 00 (1H, dd, J = 1 1 . 1, 4. 0Hz), 6. 95 
-7. 09 (2H, m) , 7. 3 2 - 7. 5 5 (4H, m) , 8. 43- 
8. 6 0 (2H, m) . 
MS (m/z) : 4 0 2 (M + + H) . 
Timftffi: C 17 H 20 NC 10 4 S 2 tLT 
lil :C 5 0. 8 0 % ; H 5. 02%;N 3. 48%; 
CI 8. 8 2% ; S 15.96%. 
:C 50. 70%;H 4. 93%;N 3. 55%; 



CI 8. 1 0% ; S 15.83%. 
%Mffl 7 5 : 2- [1- [ (4-^DQ7i^) XJM^U] -5- (j*^JU 



4-t>uu^y-£>7.)V7 4>m-fVWk (1 9 6mg, 0. 987 
mmo I) , 2 -?nu*?)\,*S U (2 1 lmg, 0. 987 

mmol) iJ^TOU^A (19 4mg, 1. 9 7mmol) Sn-^/ 
-)V (5ml) 7 0X:\ZT 5 mmWlstz* M*Tf«WJ«. 
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1 : 1) ®m&0&&mft (9 7mg) *'&fzo 

&^x\ m^ntmw (4 2mg) , #%^j3xi#^,nfc4- (*t-ji/tju* 

-JW (10 4mg, 0. 6 8 4mmo I ) *5ckt>'S>7y 

l/>h'J-n-^M^*7> (16 0mg, 0. 6 6 6mmo 1) OhJH 
y (10ml) ®mZ7)\s3>m®n.T2Bmmf&WffiLtz B £i&£T'&£P&, 

^1t>:Mx^;U (=1:3) ®&®&<0mmk%® (4 9mg) 

I R (ATR) v : 2 9 3 1, 2869, 1596, 1581, 1504, 
1 4 6 3, 1 4 2 8, 1 3 9 4, 1 2 9 7, 1 2 7 8, 1 1 3 3, 1 0 8 3, 
1 0 1 2, 9 6 0, 8 7 5, 8 2 9, 7 5 5, 7 0 5, 6 6 3, 6 2 4, 5 6 8, 
5 1 6, 4 5 7 cm"'. 

'H-NMR (4 0 0MHz, CDC 1 3 ) 6 : 1. 3 0 - 1. 6 0 (2H, 
m), 1. 79-1. 9 5 (2 H, m) , 2. 40-2. 50 (2H, m) , 
2. 83 (3H, s) . 2. 91 (2H, t, J = 7. 2Hz) , 4. 52 
(1H, dd, J = 9. 9, 5. 3Hz) , 7. 2 8- 7. 3 2 (2H, m) , 
7. 39-7. 46 (2H, m), 7. 55-7. 61 (2H, m), 7. 67 
-7. 73 (1H, m) , 7. 7 7-7. 8 7 (2H. m) , 8. 19 (1H, 
d, J = 8. 6Hz) . 
MS (m/z) : 4 5 2 (M + + H) . 

HRMS (FAB) : C 21 H 23 0 4 NC 1 S 2 (M + + H) tVX 
Slill : 4 5 2 . 0 7 5 7 
£$HI :4 5 2. 0 7 4 4 

MM® 1 7 6 : 4- [1- (4-?Da7x-JP7Jl/fr-;U) -5 - (p^l/TJl/ 

fr-;u) ^yj-M -l, 2 -v7;M-a^>-fe:> 
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F 




o=s=o 




4-^DD^>^>^7^>»th'J!?A (45mg, 0. 227 
m mol)^'3, 4 - y7WD^>yJ^D 5 H (29/tl, 0. 227 
mmo 1) >^>X*> (5ml) lean*., 7 O'CKT 2 4I^WJft#^L/fc. 

it, ##FJ3Tt#^n^4- (^wi/TJi^xjw -i-^;-;M7img, 

0. 4 5 4 mmo 1) &&tt : s7 J *^Vy h U - n -7?)V*X*7> 
(llOmg, 0. 4 5 4mmo 1) tf)HUX> (5ml) «£7)U3*>f?H 
STF, 1 6»IISl/fe. ##0i]3T#£ttfc4- 0*^ 

;U>UUjfcx;W (7 1mg, 0. 4 5 4mmol) &&Zfi s s7 

J t^UyhV-n-Zf^fr-fcZ-fcyy (1 1 Omg, 0. 4 5 4mmo 1) £ 

& bfco gilS77«r>ayU* 5 A * p t h ^7 7 4 -fcf* 

U ^-fr^ : (=2 : 3) »aj*«fc9ftfc#li£»ffi*»U «IE 

(12mg, 12%) SSfiBttiUTfcfc. t#e>ttfc@#£'\*1t>- 

Ktjfe: 1 2 2 - 1 2 4"C. 

I R (ATR) v : 2 9 40, 2873, 1610, 1575, 1519, 
1 4 6 7, 1 4 3 4, 1 3 9 4, 1 3 1 7, 1 2 8 0, 1 2 6 8, 1 2 0 5, 
1 1 4 5, 1 1 2 6, 1 0 8 3, 1 0 1 2, 9 6 2, 8 7 7, 8 1 9, 7 6 5, 
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7 5 4, 7 0 7, 6 3 2, 5 9 2, 5 4 9, 5 2 6, 5 1 4, 5 0 7, 4 8 4, 
4 5 1, 4 0 4 cm -1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 6: 1. 3 2 - 1. 5 0 (2 H, 
m), 1. 79-1. 97 (2H, m). 2. 03-2. 18 (1H, m) , 
2. 4 0 -2. 5 0 (1H, m) , 2. 88 (3H, s) , 2. 90-3. 00 
(2H, m), 3. 98 (1H, del, J = l 1. 0, 3. 9Hz), 6. 77 
-6. 81 ( 1 H, m) , 6. 99-7. 10 ( 2 H, m) , 7 . 38- 
7.5 3 (4H, m) . 
MS (m/z) : 4 3 7 (M + + H) . 

HRMS (FAB) : C l8 H 20 O 4 C 1 F 2 S 2 (M + + H) tLX 
Wmm : 4 3 7 . 0 4 6 0 
: 4 3 7 . 0 4 9 4 
7 7 : 1- [1- (4-^aD7xrMM^) -5- (^)17,)V 
fr-;t/) <y^)V\ -2, 3-> ? 7;^a^>-if> 



4-^DD^>if>7J^7^>lth l J0A (45rag, 0. 227 
mmol) ^l>*2, Z-V7)V*UOi/)Vzfu* H (2 9 u 1 , 0. 227 
mmol) £v*h*->X*> (5ml) (CJPA, 7 0X,\ZT 2 4mm®WLfZo 

#^0i]3Tl#bft£4 - (^^;i/x;u^-;u) -i-y^/-;u (7img, 
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0. 4 5 4mmo 1) J > 5 1 U > h 'J - n - y^U*** 7 > 

(llOmg, 0. 4 5 4mmol) 0biH> (10ml) «7J^'>i 

^*v>®&m&<omzftw*ni£mi&i'> m^t^m (3 7mg, 37%) & 

14 1-14 3*0. 

IR(ATR) v : 2 9 4 8, 2867, 1625, 1575, 1484, 
1 3 9 6, 1 3 1 7, 1 2 7 2, 1 2 3 0, 1 1 9 9, 1 1 4 9, 1 1 2 4, 
1 0 8 5, 1 0 1 2, 9 6 6, 9 3 5, 8 9 4, 8 0 8, 7 6 1, 7 1 7, 
6 5 9, 6 2 8, 5 8 4, 5 4 7, 5 1 8, 4 7 2, 4 4 3 cm" 1 . 
'H-NMR (4 0 0MHz, CDC 1 3 ) <5 : 1. 3 7 - 1. 6 0 (2 H, 
m) , 1 . 8 1-1. 9 6 ( 2 H, m) , 2 . 11-2. 2 5 ( 1 H, m) , 
2. 4 5- 2. 5 7 (1H, m) , 2. 88 (3H, s) , 2. 96 (2H, t, 
3 = 7. 9Hz) , 4. 53 (1H, dd, J = ll. 1, 4. OHz) , 
7. 10-7. 19 (2H, m), 7. 22-7. 33 (1 H, m), 7. 39 
-7. 44 (2H, m) , 7. 4 9- 7. 5 4 (2H, m) . 
MS (m/z) : 4 3 7 (M + + H) . 
Ttmfttir: C 18 H 19 C 1 F 2 0 4 S 2 tLX 
mma:C 4 9. 4 8% ;H 4. 3 8%; CI 8. 11%; 

F 8. 7 0% ; S 14.6 8%. 
HziM :C 49. 38%;H 4. 34%;C1 8. 13%; 

F 8. 6 0% ; S 14.56%. 
7 8 : 1 3 - [1- (4-^DP7iZJ^Mrj^) -5- 
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CI 




CI 



4-^DO^>f>XJl'7^>ith l J^A (45mg, 0. 227 
mmo 1 ) £J;tf 3 -2 □□ - 2 - 7)l*n*>z?)],7a S. F (5 lmg, 
0. 2 2 7mmol) &y/h+yl^> (5ml) (CM, 70 < ClCT24l# 

nfciisi, #%^j3-et#^nfc4- - 1 

(7 lmg, 0. 4 54mmol) ^y7//?l/>h'J-n-7'f M7. 

(1 1 Omg, 0. 4 5 4mmo 1) <Dh)VJL> (5ml) »&£7;i/:f 
>gB&T. 5BIBM&aiffiLfc. M^ifi^T^, ##0y3Tt§*>n 
£4 - = - l-7 P ^/-^(71mg, 0. 454 

mmo 1 ) M^y7//5 : l/>h , J-n-yf;i/*7*7> (1 1 Omg, 
0. 4 5 4mmol) £iDA, $ 5 lC7;P:*>f?B^T. 12. 5 ftfflfiD&tiiffiE 

7A^D7h^77-f-l:#U (=1:1) j§dif*«kO 

*#£M£MEEil*fU $f2te£#) (42mg, 4 1%) UT»fc. 

t uxntco 

§t£ : 13 1-13 2"C. 

IR (ATR) v : 3 0 3 8, 2938, 1579, 1459, 1392, 
1 3 1 3, 1 2 8 6, 1 2 3 4, 1 1 5 1, 1 1 2 0, 1 0 8 5, 1 0 1 0, 
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9 6 6, 9 1 4, 8 1 1, 7 5 0, 7 1 9, 6 7 1, 6 2 0, 5 8 4, 5 2 2, 
4 5 8 cm -1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) <5 : 1. 33-1. 60 (2H, 
m) , 1 . 8 0 - 1. 9 8 ( 2 H, m) , 2 . 11-2. 25 ( 1 H, m) , 
2. 42-2. 56 (1H, m) , 2. 88 (3H. s), 2. 96 (2H, t, 
J=7. 9Hz), 4. 53 (1H, dd, J = l 1. 1, 4. 3 Hz) , 
7 . 11-7. 20 ( 1 H, m) , 7 . 3 3-7. 4 6 (4 H, m) , 7 . 46 
-7. 5 6 (2H, m) . 
MS (m/z) : 4 5 3 (M + + H) . 
7tm#m: C 18 H 19 C l 2 F0 4 S 2 i:lt 

mmm : C 4 7. 6 9%;H 4 . 2 2 % ; C 1 15.64%; 

F 4. 19%; S 14. 15%. 
$M:C 47. 40%;H 4. 18%;C1 15. '42%; 

F 4. 16%; S 14. 0 8%. 

^i&W 7 9 : 4-^gg- 2 - [l- (4-^aP7x^;i/7>;i/^zi;i/) -5- 



4 nns<>lL>Z)],7 4 ym-T V U £A (4 5mg, 0. 22.7 
mmo l) *3 c t?>*2-yp ; e>^l'-4-^PD-l-7;U^-D^>-li> (5 1 
mg, 0. 2 2 7mmol) $^h^yl^> (5ml) KiDA, 7 OICCT 




CI 
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-;i/(7 1mg, 0. 4 5 4mmo 1 ) i5ct^->7/ ^5 1 I/> h U - n -y^U 
*7*7> (1 1 Omg, 0. 4 5 4mmo 1) (Dh;l/X> (5ml) mWL*7 

)V7s)Vt^)V) -1-72 (7 1mg, 0. 4 5 4mmol) *i^>7 
/ *^U>h V -n -7^)1*7. fry > (1 1 Omg, 0. 4 54mmol)£ 

$ £MJEEii*?§ L o M £ 7 7 v >> a -> U * y Jl/* 7 A # □ -7 h V v 7 -f - left 
U : Mx^U (=1 : 1) *ffi«J:0#fc$ra*»E»*U SS2 

(5 3mg, 5 1%) ^e«tbT#fc, #£*l)t@#:£M^->- 

fH* : 116-11 7t:. 

IR (ATR) v : 3 0 9 7, 2 9 4 6, 1 5 7 7, 1 4 9 0, 1 4 0 7, 
1 3 1 7, 1 2 7 8, 1 2 4 0, 1 1 7 4, 1 1 4 7, 1 0 8 3, 1 0 4 7, 
1 0 1 2, 9 5 6, 9 1 6, 8 8 1, 8 2 3, 7 5 4, 7 1 1, 6 4 9, 6 2 6, 
56 6, 53 8, 47 4, 433 cm" 1 . 

1 H — NMR (400 MHz, CDC 1 3 ) 6 : 1. 38-1. 52 (2 H, 
m) , 1 . 8 1-1. 9 9 ( 2 H, m) , 2 . 0 9-2. 21 ( 1 H, m) . 
2. 45-2. 57 ( 1 H, m) , 2. 89 (3H, s), 2. 91-3. 02 
(2H, m) , 4. 4 8-4. 5 3 (1H, m) , 6. 83 (1H, t, J = 
8. 9 Hz) , 7. 23-7. 30 (1H, m) , 7. 38-7. 45 (2H, 
m) , 7. 4 6- 7. 5 9 (3H, m) . 
MS (m/z) : 4 5 3 (M + + H) . 
TtiM: C lg H 19 C i 2 F0 4 S 2 tLT 

mmi& :C 4 7. 6 9 % ; H 4 . 2 2 % ; C 1 15.64%; 
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F 4. 1 9% ; S 14.15%. 

mmm •. c 47. 52% ;h 4. 19%; ci 15. 47%; 

F 4. 2 4% ; S 14.08%. 
#5g-#J7 : 1-3-K-4- (*?-)\,7.)V*,-)\,) -?$y 
0 



##«nj3T#bnfc4- (*3MMJ1,*-;U) - 1 J-))/ (7 4 6mg, 
4. 9 Ommo 1) , -f (5 0 Omg, 7. 3 5mmo 1 ) h 

U7i-MX7>f> (1. 9 3g, 7. 3 5mmo 1) ©l^f U> (3 0 
ml) mmzBVm (1. 8 7g, 7. 3 5mmo 1) SrJPA. ^iSlCT3^Pp1 

l/> (=1:100) ©*g{i}^ckDt#£#®£Ml£iiSgU *Hf2lfc£#l 
(1. 18g, 92%) ^mi#tlT||fc. 

1 H — NMR (4 0 0MHz, CDC 1 3 ) 6 : 1. 9 2 -2. 0 8 (4H, 
m) , 2. 93 (3H, s) , 3. 00-3. 10 (2H, m) , 3. 18- 
3. 2 8 (2H, m) . 
MS (m/z) : 2 6 3 (M + + H) . 

*Mi#iJ8 0 : 2- (4-^OD7iZMMZJ|//fjW -1, Z-V7)\,* 





F 0=S=0 
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4 - 2 nw<>1f>Z)U7 j >ith'JCA ( 2 0 5mg, 1. 03 
mmo 1) *3J:tf2. 6-y7MD^>yJ^D$h' (2 14rag, 1. 03 
mmol) b*->X*> (10ml) Kin*, 7 1 

^y^yjW7A^D7h^77^-C#L, : WKx^ (= 

10:1) gffitt£9ftfeftH£ttEMU WBBft^tt (2 8 9mg, 
9 3%) &&&m&tLTntco 

I R (ATR) v : 3 0 9 7, 2 9 8 9, 1 6 2 5, 1 5 7 5, 1 5 0 9. 
1 4 7 3, 1 4 0 7, 1 3 9 2, 1 3 1 9, 1 2 7 2, 1 2 4 5, 1 1 9 7, 
1 1 8 2, 1 1 3 2, 1 0 8 3, 9 9 8, 8 8 9, 8 5 4, 8 3 1, 8 0 2, 
7 7 7, 7 4 2, 7 1 9, 6 8 6, 6 2 6, 5 6 6, 5 1 2, 4 7 8, 44 9, 
4 1 8 cm" 1 . 

'H-NMR (400 MHz, CDC 1 3 ) <5: 4. 48 (2H, s). 

6. 88 (2H, t, J = 7. 9Hz), 7. 29-7. 39 (1H, m), 

7. 47 (2H, d, J =8. 6«z), 7. 68 (2H, d, J = 8. 6 
Hz) . 

MS (m/z) : 3 0 3 (M + + H) . 

mmm 8 1 : 2- [1- (4-^pp7izh;^) -5- (^;mji/ 

-1, 3j^7MDjOj> 
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-7 8*C{;t. 2- (4-^oo7x^;i/x;u^-ju^^;u) -1. s--jy 

MD^>t'> (2 18mg, 0. 7 2 0mmol) ©y/h^-/I^> (10 
m 1 ) mmzzf^J^^^OA ( 1 . 5 7M^>i» ; 0. 5 5ml. 
0. 8 64mmol) SSTFUfc. -7 8*CHT, 3 0$>Mft#&» ##0J7T 
t#enfcl -3-H-4- (*3-)V7,)l-fc-M (2 2 6mg, 0. 8 6 

4mmol) Oy^)>^>I^> (5ml) ffimZffiTLtz. 
iSSTlMBU M£T1 5 0#P B TO$b7c o ^^ICtK^PA, BftX^WlT 

JEiMBU eiEfl;£*9 (53mg, 17%) ^SfeS^t LTtffc. #5ftfcH 
BS* : 118-11 9t:. 

I R (ATR) v : 2 9 4 6, 1621, 1585, 1471, 1459, 
1 3 9 6, 1 3 5 5, 1 3 2 2, 1 3 0 1, 1 2 7 4, 1 2 2 6, 1 1 5 1, 
1 1 3 2, 1 0 8 7, 1 0 1 2, 9 8 9, 9 5 8, 9 2 5, 8 2 9, 7 7 3, 
7 6 1, 7 5 2, 7 1 7, 6 2 4, 5 7 2, 5 2 2, 4 8 5, 4 5 8, 4 0 6 
c m _1 . 

1 H — NMR (400 MHz, CDC1 3 ) 6 : 1. 3 5 -1. 55 (2H, 
m), 1. 81-1. 95 ( 2 H, m) , 2. 48-2. 58 ( 2 H, m) , 
2. 88 (3 H, s) , 2. 91-3. 10 (2H, m), 2. 9 7 ( 1 H, 
dd, J = 1 5. 8, 6. 7Hz), 6. 75-7. 00 (2H, m), 
7. 2 5- 7. 3 5 (1H, m) , 7. 42 (2H, d, J = 8. 6Hz) , 
8.3 0 (2H, d, J = 8. 3Hz) . 
MS (m/z) : 4 3 7 (M + + H) . 
7C*#*r : C l8 H 19 C 1 F 2 0 4 S 2 <hLT 
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gffeffi : C 49. 48%;H 4. 38%;C1 8. 11%; 

F 8. 7 0% ; S 14.6 8%. 
H&'Jffi : C 4 9. 2 5 % ; H 4 . 3 2 % ; C 1 8.02%; 

F 8. 5 0% ; S 14.7 0%. 
^fi&$l8 2 : 1- (4-fr □D^x^l/TJMs-jM^) -3-^h^v^> 




CI 

4 - £ □ D^>-fc? >*;|/7>f h U 7A (2 1 Omg, i. 06 

mmol) *^3-^h + i/'<>yMDiJF (154M, 1. 0 6 
mmol) «y^h+yl^> (10ml) M«7 O^CKT 1 6BMJ*#L 
feo ifi^TW, Kfomz7$ ;-)V (2ml) ^ct^bT-h^y^PT 
> ; E-OA (45mg) ££K7 0t;tCTl 6B#Pfl«#U£. SjfcK 

-r-Kttu ^t>:it-ixfji' (=5 : i) ®ftm£K>mzfrm$:mi£mm 

L. (2 1 6mg, 69%) Itllfc, 

I R (ATR) v.: 3 0 6 4. 2 9 7 9, 2 8 4 2, 1 5 9 8, 1 4 8 8, 

1 4 6 9, 1 4 3 4, 1 3 9 2, 1 3 1 3, 1 2 6 8, 1 1 7 6, 1 1 3 0, 

1085, 1033, 1 0 12, 941, 879, 823, 792, 765, 

742, 692, 620, 574, 528, 455cm -1 . 

1 H - N M R (4 0 0MHz, CDC 1 3 ) 6:3. 74 (3H, s) , 
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4. 27 (2H, s) . 6. 5 9 - 6. 6 8 (2H, m) , 6. 82-6. 90 
(1H, m) , 7. 17 (1H, t, 3 = 7. 8Hz) , 7. 42 (2H, d, 
J = 8. 6Hz) , 7. 56 (2H, d, J = 8. 6Hz) . 
MS (m/z) : 2 9 7 (M + + H) . 

8 3 : 1- [1- (4-^ao7i-JI/7M^) -5- U^;i/7JU 



1- (4-^DD7x^XM-JWfJl') -3-* h*~>^>t?> (8 0 
mg, 0. 2 6 9mmol) . |M*0!l3Tfte>nfc4- - 
1-7** J—)V (62mg, 0. 404mmo 1) &&Z$i'7 J V*) - 

n-7^;U#7>*7> (9 8mg. 0. 4 0 4mmo 1 ) <DY)VJL> (10 

^U->:»8X^ (=1 : 1) »fflft«fc9#fc#Ii£»E» 

ust, mtat^m (6img, 52%) %&&m&£isT%rz. B&mfo*^* 

flftj^E. : 9 1 - 9 3 .TC. 

I R (ATR) v:2967, 2929, 1594, 1494, 1469, 
1 4 5 5, 1 3 9 4, 1 3 1 5, 1 2 7 2, 1 2 5 5, 1 2 2 2, 1 1 8 9, 
1 1 4 5. 1 1 3 2, 1 0 8 5, 1 0 3 7, 1 0 1 2, 9 7 0, 8 7 9, 8 5 0, 
8 0 4, 7 5 9, 7 0 5, 6 8 8, 6 3 2, 6 0 3, 5 3 2, 4 9 3, 4 6 4 




CI 



c m 



- 1 



158 



WO 03/055850 



PCT/JP02/13792 



'H-NMR (4 0 0MHz, CDC 1 3 ) 6 : 1. 37-1. 50 (2 H, 
m) , 1 . 7 9- 1. 9 3 ( 2 H, m) , 2 . 10-2. 23 (1H, m) , 

2. 4 0-2. 5 2 (1H, m) , 2. 86 (3H, s) , 2. 89-2. 98 
(2H, m) , 3. 7 3 (3H, s) , 3. 9 7 (1H, dd. J = l 1. 1, 

3. 8Hz) , 6. 5 9-6. 6 7 (2H, m) , 6. 8 0-6. 8 9 ( 1 H, 
m) , 7. 15 (1H, d, J = 8. 0Hz) , 7. 35 (2H, d, J = 
8. 6Hz) , 7. 44 (2H, d, J=8. 6Hz) . 

MS (m/z) : 4 3 1 (M + + H) . 
Ttmfttt : C 19 H 23 C 1 0 5 S 2 tUT 

mW»m : C 5 2. 9 5 % ; H 5 . 3 8 % ; C 1 8.23%; 

S 14.8 8%. 
£9Mi :C 5 2. 8 9 % ; H 5 . 2 5 % ; C 1 8.33%; 

S 14.8 7%. 

8 4 : l- (4-^DD7ir:MM^M^) -4-^h^v^> 

My 



4 - 9 □ UK>M y7s)V74 >W1- V U ( 2 6 4 m g , 1. 33 
mmol) , (18U1, 1. 3 3mmol) 

S&V&ikTh 7 77)17 A (2 4mg) <D7^J-)V (5ml) BM 




CI 
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5 : 1) £tttt£9ftfc£H£^mU WMit^m (9 Omg, 2 3%) $ 

I R (ATR) i/ : 3 0 7 2, 2996, 2942, 2836, 1608, 
1 5 8 3, 1 5 0 9, 1 4 6 7, 1 3 9 6, 1 3 0 9, 1 2 9 2, 1 24 0, 
1 1 7 6, 1 1 4 7, 1 0 8 9, 1 0 3 1, 1 0 1 6, 9 7 7, 9 5 6, 8 8 7. 
8 2 9, 7 6 7, 7 1 5, 6 3 0, 5 3 2, 4 7 4. 4 3 1 cm- 1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) <5 : 3. 80 (3H. s) , 
4. 25 (2H, s), 6. 80 (2H, d, J=8. 8Hz), 7. 00 
(2H, d, J = 8. 6Hz) , 7. 42 (2H, d, J=8. 3Hz) , 
7.5 4 (2H, d, J = 8. 6Hz) . 

8 5 : 1- [1- (4-^DD7x-;^M-;i/) -5- {*=?)V7>)V 



1- (4-^D07rrjl/7MrjMfJW -4-*h*->^>-fc?> (7 2 
mg, 0. 2 4 3mmol) . ##0J 3T*§£>nfc4 - - 
(7 Omg. 0. 4 6 Ommo 1 ) *s<fctf*>7/ ^^l^> h U - 
n --Jj-lV-fottzry (lllmg, 0. 46 Ommo 1) (Dh)lX> (1 0 

mi) ®m&7)vzi>n®f5.T> i smmmmmvrz. £®£-e?frm ## 

{sj3ti#bnt4- (^^;ux;i/^-;u) - i-^y-^ (70mg, 

0.46 Ommo 1 ) &<fctf->7 / ^J- U> h 'J - n - 7>JU*7. * ^ > 
(lllmg. 0. 4 6 Ommo 1) £}]Q7L £ h\Z.T)\,zi >mMUT. 2 2P# 




CI 
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(=1:1) fcaj««fc0f§fc#H£«E»«L. ffC^^tt (3 3mg, 

3 2%) SefeH^tLT^fc. efi@#£^*lJ->K:Tifem 3®U gfi 

MA: 1 3 6- 1 3 81:. 

I R (ATR) v : 3 0 1 2, 2937, 1608, 1583, 1 5 1 1, 
1 4 7 1, 1 3 9 2, 1 3 1 9, 1 2 9 2, 1 2 6 8, 1 2 5 3, 1 1 7 8, 
1 1 4 5, 1 1 3 0, 1 0 8 5, 1 0 2 9, 1 0 1 2, 9 6 4, 8 3 3, 8 2 3, 
7 7 1, 7 5 4, 7 2 3, 6 2 8, 5 7 4, 5 5 1, 5 3 0, 4 9 7, 4 7 2, 

4 3 9 cm" 1 . 

l H — NMR (4 0 0MHz, CDC 1 3 ) 6: 1. 3 7 - 1. 5 0 (2 H, 
m) , 1. 7 9 - 1. 9 3 (2H, m) , 2. 10-2. 23 (1H, m) , 

2. 4 0-2. 5 2 (1H, m) , 2. 86 (3H, s) , 2. 89-2. 98 
(2H, m) . 3. 73 (3H, s) , 3. 97 (1H, dd, J = ll. 1, 

3. 8Hz) , 6. 59-6. 67 (2H, m), 6. 80-6. 89 (1 H, 
m) , 7. 15 (1H, d, J = 8. 0Hz) , 7. 35 (2H, d , J = 
8. 6Hz) , 7. 44 (2H, d, J = 8. 6Hz) . 

MS (m/z) : 431 (M + + H) . 
Ttmfttii : C 19 H 23 C 1 O s S 2 <!;LT 

III :C 5 2. 9 5 % ; H 5 . 3 8 % ; C 1 8.23%; 

S 14.8 8%. 
mm:C 52. 99%;H 5. 29%;C1 8. 29%; 

S 14.82%. 

###j8 : 3- (n, n^2Ji±JkMM^Jd tM^Ji±Jk 
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I 




-fV?^^/^^ (3 1 7mg, 1. 76mmol) «I^5 1 l/> 
(20ml) ^t:y7^7=>W (17 2mg, 2. llmmol), 
1 -fcKD^i^WMJjy-JU (2 8 7mg, 1. 7 6mmol). 1 -X 
3MU-3- (3-v*^75/:/nt!;U) #;M*-;M$ KttKE (4 0 4mg, 

2. 1 lmraol) fcitfN-^^WJ> (0. 2 3ml, 2. 11 
mmo 1) £*D;L> MKT 2 ll$fflit#l/fc. KlS«£»EE»«U H^x^ 

(=1 : 5 0) fcfflfcJ:0?#fc#«£«JEEillllU «IB<b^«J (2 9 0mg, 

8 0%) *M&tilVi®%tLT'&rz. 

I R (ATR) v : 1 7 2 0, 1633, 1583, 1500, 1436, 
1 3 9 2, 1 2 8 6, 1 2 5 5, 1 2 0 5, 1 1 1 2, 1 0 7 6, 9 7 9, 

9 3 3, 8 2 3, 7 7 3, 7 3 0, 6 9 6, 6 6 9, 6 3 8, 5 8 0, 4 8 9, 
4 3 9 cm -1 . 

: H-NMR (400 MHz, CDC1 3 ) 6 : 2. 99 (3H, s). 

3. 13 (3H, s) , 3. 93 (3H, s) , 7. 49 (1H, t, J = 
8. 2 Hz) , 7. 63 (1H, t, J = 7. 6Hz), 8. 05-8. 15 

(2H, m) . 
MS (m/z) : 2 0 8 (M + + H) . 
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I 




fctfTKT, 3- (N, H-z?*?')Vti)M : E<i)V) £JWBS*3\>P (2 8 9 
mg, 1. 3 9mmol) W;-J|/ (15ml) h U 

Oh (2 6 4mg, 6. 9 7mmol) feiQ*., MfcBSUfcfc. 5 0 K:\ZX 

(2 6 4mg, 6. 9 7mmol) SrUnA, $6lC5 0tl:T6ltF»L//: t 
Kl&i*£*ftU zk£i)0x.fc&, «EEi6»Ufc. ftStt&MSfifcTKfcijnS.. 

mt^Vy (=1 : 3 0) »ttJtt.fc0»fc4Ma&«E£»fflU, m 
M(19 6mg, 79%) *»SfiMltt*&K£l,Tftfc. 
IR(ATR) v : 3 3 6 7, 2929, 2869, 1600,1583, 
1 5 0 8, 1 4 7 9, 1 4 5 2, 1 3 9 4, 1 2 6 7, 1 2 3 6, 1 1 7 0, 
1 0 9 7, 1 0 7 9, 1 0 4 9, 8 9 8, 8 0 0, 7 4 6, 7 1 9, 6 9 4, 
6 4 2, 4 3 1 cm" 1 . 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2. 46 (1H, br s), 
2 . 9 7 ( 3 H, s ) , 3 . 11 ( 3 H, s ) , 4 . 6 7 ( 2 H, b r d , 
J = 2. 9Hz) , 7. 2 3- 7. 4 8 (4H, m) . 
MS (m/z) : 1 8 0 (M + + H) . 

8 6 : 3- (4-^nD7iinj^r;M^) -N, N-v^^U 
^>X7 5 H 
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I 




CI 

3-kHo**>^f*-N, N- zSt^fr'OXrS H (18 4mg, 
1. 0 3mmo 1) ©aMfc*^l/> (15ml) jSJfcKIHJWtRSI (5 1 lmg, 
1. 54mml) *«t^h'J7i-W77>f >(4 0 4mg, 1. 54 
mmo 1) fciHtfL £»»CT4. 5P*fflJ*#bfc. £&$t£MEEMLfc. #e> 

(=1 : 1) ^ffi$J;9t#7c#ig£MJEMU (2 3 9mg) 

ft£nfcfc£?lM*«?l (2 3 9mg, 0. 9 8 7mmol) *^4-^DO^ 
>-tf>XJU7^>^h'J^A (2 3 4mg, 1. 18mraol) ©y^h+y 
X*> (15ml) W&7 0tl;T3B»bf;o M&£^fU£T&£P 

(12 5mg, 3 7%) £&feMt«£LTf#7Co 
'H-NMR (4 00 MHz, CDC1 3 ) 6:2. 89 (3H, s) , 
3. 09 (3H, s) , 4. 32 (2H, s) , 7. 10-7. 50 (6H, 
m) , 7. 5 9 (2H. d, J = 8. 6Hz) . 
MS (m/z) : 3 3 8 (M + + H) . 

8 7 : 3- [1- (4-^dD7x-;U7JM^->>U) -5- (jjf^MJU 
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fr-JU) ^y±M -N, N-vX^^>X7$K 




o=s=o 




3- (4-£DD7x-;U7JM^;M3^) -N, N-y/fJK>X75 
h* (6 9mg, 0. 2 0 4mmo i) , #%0"J 3 X%z>%VfcA - (^^)V7.)l^ 
-A) - 1 --J9J-)\s (6 2mg. 0. 4 0 9 mmo 1 ) £cktfv7/ 
>hU-n-^;P*X*7> (9 9mg, 0. 4 0 9rao 1) OhJH> 
(10ml) j$8c£7;Hf>£H»T, 1 5B#r^D^MLfc. 

##^j3T#?>n^4- (^jutju*^) (6 2mg, 

0. 5 0 4mmo 1) &£&*/7 S *?U> h U - n -^)V^7si^y> (9 9 
mg, 0. 5 04mmol) £SDA, $ &K7;icf>gBISrF, 2 3^WJoJSftig 

ay'JW*7Ai'D7h^77>f-(:#U : MUTVy ( = 

1:50) gaiiR«i:0?#fc#H£«JEJ88U ^fBfc&t; (3 7mg, 3 8%) 

I R (ATR) v:2927, 1625, 1581, 1504, 1475, 
1 3 9 4, 1 2 7 6, 1 1 7 2, 1 1 4 1, 1 0 8 3, 1 0 1 2, 9 6 4, 
9 0 8, 8 1 9, 7 5 4, 7 0 5, 6 2 6, 5 5 1, 5 1 6, 4 6 8 cm" 1 . 
'H-NMR (400 MHz, CDC l 3 ) 5:1. 32-1. 49 (2H, 
m), 1. 78-1. 92 (2H, m) , 2. 12-2. 28 (1H, m), 
2. 4 0- 2. 5 0 (1 H, m) , 2. 83 (3H, br s) , 2. 87 
(3H, s) , 2. 9 0- 2. 9 8 (2H, m) , 3. 08 (3H, br s) , 
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4. 05 (1H, dd, 1 = 11. 1, 3. 8Hz) , 7. 12 ( 1 H, br 
s) , 7. 19-7. 25 (1H, m) , 7. 3 2- 7. 4 0 (4H, m) , 
7. 48 (2H, d, J = 8. 6Hz) . 
MS (m/z) : 4 7 2 (M + + H) . 

HRMS (FAB) : C 2l H 27 0 5 NC 1 S 2 (M + + H) tVX 

Wtt : 4 7 2 . 1 0 1 9 

^SfJffi : 4 7 2 . 1 0 1 0 
$ ffiffl 8 8 : 2- 3l-)V7,)V*-)V*?-)\,) -N, N-^^JU 



(6 3 9 mg, 4. 7 6mmo I ) (D*$ J-)V (5ml) igfgC 
5 0K5>;WI'7$>*»F* (2ml) £JnA, 7 OTCKlT 1 4WIBHI^Lfe. 

> (=1 : 40) ©»m«t«kOtlfc»ia*»EE««ilL/^fefft^i»K (24 8mg, 
2 9%) £fcfc v »6ttfc&fiiM#toK (2 3 8mg, 1. 3 3mmol) CD& 

(10 ml) h ij7x'M77^ > ( 5 2 2 mg, 

1. 9 9mmo 1) *5«fctflH#HfcEl* (6 6 Omg, 1. 9 9mmol) ^M, 

*7A^07h^77^-l:#U M t 1f> : (=3:2) OJStBfflE 

«fc9ftfc#li£Mffii*iUfc. n^ntdgmm.*'?* S-h (10ml) \z® 




0=S=0 




CI 
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JSU 4-^DO / <>t'>X^7^>lth l J^A (2 6 4mg, 1. 33 
mmol) £Jn;L. 7 0t:iCT2 BMift#Lfc. EJfcftfcM Z^J£ 

(=3 : 2) <7)igffif£<fc D{lfci}I^ffiWl, aW3fb£*& (2 1 6mg, 
4 8%) ^T ; E;i/7 7 7.»M<!:L/T#/c. 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6:2. 97 (3H, s) , 
3. 13 (3H, s) , 7. 50 (2H, d, J = 8. 8Hz) , 7. 73 
(2H, d. J = 8. 6Hz) . 

I R (ATR) v : 2 9 3 1, 1621, 1598, 1581, 1504, 
1 4 7 5, 1 4 4 4, 1 3 9 2, 1 3 1 7, 1 2 7 8, 1 1 9 1, 1 1 5 1, 
1 0 8 3, 1 0 6 8, 1 0 1 2, 8 7 9, 8 2 7, 7 7 7, 7 5 7, 7 4 0, 
7 0 5, 6 3 6, 6 0 7, 5 6 6, 5 3 6, 4 6 6, 4 4 7 cm -1 . 
MS (m/z) : 3 3 8 (M + + H) . 

MM® 8 9 : 2- [1- (4-2UU7^-)],7,)V*~)V) -5- (^;l/7Jl/ 
fr-fr) ^>±M -N, N->?/ W>X7S 



2- (4-*7UU7x.-)V7s)V-fr-)\/*3-)V> — N, N-y/^K>X75 
h* (16 1mg, 0. 4 7 7mmol) . ##0j|3T1#£>*lfc4 - (;*3 L ;i/7Jl' 
tf-JU) y^y-;U (1 0 Omg, 0. 6 5 7 ramol) Ui^Z/fl/ 
>h'J-n-W*X^7> (1 59mg, 0. 6 5 7mmo 1 ) 0) MUX> 
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(5ml) ®m*7)l<3>m®%-F, 1 7P#fii]ft#L,fc. S*ffltS:M*T»ai 

##^J3T^bnfc4- (/^l^Jl/tf-JU) (lOOmg, 
0. 6 5 7mmo 1) *3<fctf->7 / ^5" 1/ > H U - n - T^U***^ > 
(15 9mg, 0. 6 5 7mmol) *JnA. 2 *>\Z7)\s3>%-M%T* 2 4B# 

XDjitb^cfcO^fcTi-iii^MEEMU, mZitG® (7 9mg, 3 5%) £7* 

1 H — NM R (400 MHz, CDC 1 3 ) 6:1. 25-1. 49 (2H, 
m) , 1. 6 3- 1. 8 0 (1H, m) , 1. 8 0- 1. 9 3 (1H. m) , 
2. 00-2. 2 0 (2H, m) . 2. 76-2. 9 5 (2H, m) , 2. 82 

(3H, s) . 2. 84 (3H, s) , 3. 11 (3H, s) , 4. 70- 
4. 82 (1H, m) , 7. 22 (1H, d, J = 7. 3Hz) , 7. 32- 
7. 46 (3H, m) , 7. 49 (2H, d, J=8. 6Hz) , 7. 63 

(2H, d, J = 8. 6Hz) . 

I R (ATR) v : 2 9 3 1, 2873, 1621, 1581, 1506, 
1 4 7 5, 1 4 4 8, 1 3 9 4, 1 2 7 8, 1 2 2 2, 1 1 8 2, 1 1 3 7, 
1 0 8 3, 1 0 1 2, 9 6 2, 8 2 3, 7 5 5. 7 0 7, 6 3 0, 5 6 1, 
5 1 8, 4 6 0 cm" 1 . 
MS : 4 7 2 (M + + H) . 

HRMS (FAB) : C 21 H 27 O s NC I S 2 (M + + H) t LT 
Wtfcm : 4 7 2 . 1 0 1 9 

mmm :4 7 2. 1023 

mmm 9 O : 3- (4-7aD7irMMziM^) ^>Vrh'j;V 
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CN 




CI 

4 -9 a ns<>l£>Z)l7j V 'J £A (2 7 Omg, 1. 36 

mmol) ^<k^3-^Dt/fM>7-bU;i/ (2 2 2mg, 1. 13 
mmol) CDy^h+yi^> (15ml) 111^7 0t;£T3 BIBHJM^Lfc. 

i/yyj-lZttL. ^it>:«X^ (=3 : 1) »ffl«c«fc»5ftfc#III&J* 
JBE18U M^t) (3 18mg, 9 6%) £fi6H#il/T$fc. 
I R (ATR) v : 3 0 8 7, 2985, 2229, 1581, 1581, 
1 4 7 5, 1 4 3 2, 1 3 9 4, 1 3 1 7, 1 2 8 2, 1 2 6 5, 1 2 2 8, 
1145, 1081, 1012, 929, 90 4, 885, 84 4, 81 1, 
7 9 8, 7 6 3, 7 2 3, 6 8 6, 6 5 1, 6 2 6, 5 7 8, 5 4 5, 5 2 2, 
484, 4 6 2 cm" 1 . 

'H-NMR (400 MHz, CDC1 3 ) 6:4. 32 (2H, s), 
7. 3 8- 7. 5 2 (5H, m) , 7. 60 (2H, d, J = 8. 8Hz) , 
7. 6 6 (1H, d, J = 7. 6Hz) . 
MS (m/z) : 2 9 2 (M + + H) . 

nmm 9 1 : 3- ci- c (4-^dd7i^) zfrft-M -5- (*5=-;u 
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CN 




CI 



3- (4-?OD7irjWW~JM^W ^>>/-MJJU (6 0mg, 
0. 2 04mmol) , ###J3Tl#£n*:4 - i^)V7.)V^)V) -1-7 
*y-JM6 2mg. 0. 40 9mmo 1) te^tfi/J S - n-7 

9-)\sft7>*7> (9 9mg, 0.4 0 9mo 1 ) <D h)lJL> (10ml) 

fc4- (*3 L ;U3JP*-)l') - 1 -79 (6 2mg, 0. 504 

mmo 1 ) i5<J;^>7;^fl'>h I J-n-^*X*7> (9 9mg, 
0. 5 0 4mmol) £jJO;i, <*SK:7;i^>gH^T\ 2 3P#&TO&I8SSLfc, 

yjW7A^D7h^77^-l;#U ^*U-> : BHtx^P (= 1 : 2) »ffi 
«<fc9l»;fc#H&»ffi»ttU «i2{fr&to (6 9mg, 7 9%) ^TWtX 

I R (ATR) v : 2 9 3 1, 2229, 1579, 1475, 1432, 
1 3 9 4, 1 2 7 8, 1 1 3 7, 1 0 8 3, 1 0 5 1, 1 0 1 2, 9 6 4, 
9 1 4, 8 1 3, 7 5 2, 6 8 8, 6 4 9, 6 1 3, 5 4 9, 5 1 6, 4 6 6 
cm" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 5:1. 30-1. 50 (2 H, 
m) , 1. 7 9 - 1. 9 7 (2H, m) , 2. 10-2. 2 2 ( 1 H, m) , 
2. 40-2. 51 (lH.m), 2. 89 ( 3 H, s ) , 2. 90-3. 00 
(2H, m) , 4. 06 (1H, dd, J = l 1. 1. 4. 0Hz) , 7. 35 
-7. 50 (7H. m) , 7. 64 (1H, d, J = 7. 3 Hz) . 
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MS (m/z) : 4 2 6 (M + + H) . 

7C*#*f: C 19 H 20 C 1 N0 4 S 2 • 0. 2 5H 2 0tLt 

: C 5 3. 0 2 % ; H 4 . 8 0 % ; C 1 8.24%; 

N 3. 2 5% ; S 14.9 0%. 
mm : C 5 2. 9 4 % ; H 4 . 8 5 % ; C 1 8.54%; 

N 3. 2 5% ; S 14.9 3%. 
mH&m 9 2 : 2- (4-?UU7x.=.)V7s)\sfc-)],* : 7')V) ^>7nh'j;P 



4-^aD^>if>7^7'f>i!Sth , J^A (2 18mg, 1. 10 
mmo 1 ) ££#2 -7u**?)V1> s /- V V)V (2 1 5mg, 1. 10 
mmo 1) <Di?*h*i'X.9> (5ml) »»«t*7 0t:K:T 1 7l$|HHft#l/fc. 

1J->:MX5 1 ;U (=3 : 1) Og!ilIJ;0#»^iffIffil, 

ntco % ^n/iefiift^i-TJKiTM, 3sxu ussa-ft^* (226 

mg. 7 0%) £efif&*£UTf»fc. 

I R (ATR) v : 3 0 7 9, 2979, 2227, 1573, 1488, 
1 4 7 3, 1 4 5 0, 1 4 2 5, 1 3 9 2, 1 3 2 1, 1 2 9 9, 1 2 8 0, 
1 2 5 3, 1 2 0 9, 1 1 7 4, 1 1 4 3, 1 0 8 1, 1 0 1 0, 9 4 6, 
9 0 4, 8 7 9, 8 2 9, 7 8 1, 7 5 9, 7 1 1, 6 8 2, 6 3 2, 5 9 3, 
532, 48 0, 451cm' 1 . 




CI 
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'H-NMR (4 0 0MHz, CDC 1 3 ) 6 : 4. 5 8 (2H, s) , 
7. 43-7. 51 (3H, m), 7. 56-7. 68 (5H, m). 
mMM 9 3 : 2- [1- [ (4-^aD7xnjl/) TJUfr-;!/] - 5~ 



2- (4-$UU7x.~)V7,)\'tsZ.)V*3-)\') ^>7— HJ;U (9 6mg, 
0. 3 2 9mmol) . ##fy3T^bnfe4- (p^U/UN^U) - 1 -7 
^y-;U(100mg, 0. 6 5 7mmol) M^y77^5 1 l/>h l J-n- 
^*X*7> (15 9mg, 0. 6 5 7mo 1) ©HH> (5ml) 
*7;Hf>£ffl&T» 2 2B#P B W*ML£. M*T??Mfl&, K^^ftftEift 

ttU 6 0%Mx^;i//^++>->^ai^ctOt#fcM^MEEWL^ Sffift^- 
$J (13 9mg, 9 9%) ^7^7 7 7J$M%h LTtffc. 
I R (ATR) v : 3 0 8 9, 2931, 2225, 1575, 1475, 
1 44 8, 1 3 9 4, 1 3 1 5, 1 2 9 5, 1 2 7 8, 1 2 1 4, 1 1 7 6, 
1 1 3 9, 1 1 2 4, 1 0 8 3, 1 0 1 2, 9 6 2, 9 0 8, 8 2 7, 7 9 4, 
754, 7 1 1, 6 2 8, 553, 516, 470cm- 1 . 
1 H-NMR (400 MHz, CDC 1 3 ) <5: 1. 30-1. 54 (2H, 
m) , 1. 8 1-1. 9 8 (2H, m) , 2. 2 0-2. 3 1 ( 1 H, m) , 
2. 47-2. 59 (1 H, m), 2. 88 (3H, s), 2. 90-3. 00 
(2H, m) , 4. 63 (1H, dd, J = l 1. 0, 4. 2Hz), 7. 38 
-7. 60 (6H, m), 7. 67-7. 73 (1 H, m), 7. 79 (1H, 




CI 
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d. J = 8. 1Hz) . 

MS (m/z) : 4 2 6 (M + + H) . 

HRMS (FAB) : C 19 H 21 0 4 NC 1 S 2 (M + + H) tLX 
gSMt:4 2 6. 0 6 0 1 

mmm : 4 2 6 . 0 6 3 6 

mmm 9 4 : i-#uo- 4- (j^^i^±kJk^JkZJk^M ^>-ti> 



4-^DO^>if>^— ;l/ (2 3 Omg, 1. 5 9mmol) 
^yJMf^o$F (2 2 2 ^1, 1. 59mmol) OTthrh'J^ 
(10ml) iillMU^A (3 2 9mg, 2. 3 8mmol) ^ 

(20ml) \Z®ML, 3-;7nmii£,ft#& ( 5 7 6 mg, 3. 34 
mmo 1) £iD*.. ^rStCT17. 5mm%tWbrz. KfS$t£MEEMU BF£ 

(=15: 1) &fflfc<fcD^fc#M£«fiEi8l8U £l&ffc'&& (3 0 lmg, 
6 9%) ^6fe@#iLT{IL 

IR (ATR) v : 2 9 2 1, 2850, 1583, 1475, 1446, 




CI 
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1 3 9 4, 1 3 0 5, 1 2 7 4, 1 1 7 2, 1 1 4 3, 1 0 8 3, 1 0 1 4, 
9 6 4. 8 9 2, 84 6, 8 3 1, 7 8 2, 7 6 1, 7 44, 7 0 3, 6 6 9, 
6 3 2, 5 5 9, 5 2 8, 4 7 8, 4 2 6 cm" 1 . 

»H-NMR (4 0 0MHz, CDC 1 3 ) 6 : 1. 0 0 - 1. 3 5 (5H, 
m) , 1. 6 0- 1. 7 6 (3H, m) , 1. 8 0-2. 0.8 (3H, m) , 
2. 97 (2H, d, J = 6. 1Hz) , 7. 54 (2H, d, J = 8. 6 
Hz) ,7.85 (2H, d, J = 8. 6Hz) . 
MS (m/z) : 2 7 3 (M + + H) . 

9 5 : i 4- [l-->gd'Vfr->;l/-5- (pt^l/TJUfrX 



- 7 8*C{IT, 1 -#DD-4- (i/*7W\*z/)]/*3-)V7,)\''fc~)V) ^>if 
>(2 13mg, 0. 7 8 1mmol) ©y^h^>X^> (3ml) «^ 
^JHI^tfA (1. 5 7M^f>»«;0. 60ml, 0. 937mmol) 
mTVtZo -7 8t:fcT4 0#M«HM& ##fl7T?»Snfcl-3-F-4 
- (^3MU7JW^-Jl/) 7*^> (2 4 6mg. 0. 9 3 7mmol) ©y/ht 

->x^> (5mi) jgft&iKTUfc. aft$£&*f^iS£-eimu gffifcT 

# b nfc«*38tt * 7 7 y -> a. v »J * yjkfc 7 A £ a t h y 7 7 4 - ictt L . ^ 
+1f>:BKxf-;P (=1:1) j§aj*£cfc Dt#fc#iS£z)l&ra$SLfc, ftfcftfc 




CI 
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%%&m \zxffiMis. mw&m (5 4mg, 17%) ^ewtutifco 

Kjft : 104-106 1). 

I R (ATR) v:2925, 2854, 1583, 1475, 1444, 
1 4 2 3, 1 3 9 2, 1 3 0 9, 1 2 8 8, 1 2 6 8, 1 2 0 9, 1 1 7 6, 
1145, 1133, 1128, 1083, 1012, 960, 892, 825, 
7 6 3, 7 2 7, 6 3 6, 6 0 9, 5 6 1, 5 2 8. 4 9 5, 4 7 8, 4 5 3, 
4 3 0 cm -1 . 

'H-NMR (4 0 0MHz, CDC I 3 ) 6 : 1. 02-1. 32 (5H, 
m) , 1. 4 4-2. 0 0 (1 2H, m) , 2. 7 6-2. 8 3 (1H, m) , 
2. 89 (3H, s) , 2. 97 (2H, t, J = 7. 0Hz) , 7. 56 
(2H, d, J = 8. 3Hz) , 7. 82 (2H, d, J = 8. 3Hz) . 
MS (m/z) : 4 0 7 (M + + H) . 
7C*#*f : C 18 H 27 C 1 0 4 S 2 thX 

: C 5 3. 1 2 % ; H 6 . 6 9 % ; C 1 8.71%; 

S 15. 761 
: C 5 3. 1 1 % ; H 6 . 4 9 % ; C 1 8.83%; 
S 1 5. 7 3%. 

%MM 9 6 : \ -0 DP- 4- (2-7i^M^X;^^^) ^>-tf> 



CI 

A-^UUKy-\£y^—)V (3 4 7mg, 2. 4 Ommo 1 ) *3«fctM2 - 
^□tX^JW ^>t'> (3 2 9 ^1, 2. 4 Ommo 1 ) ©7-feh-hU;i/ 
(10ml) mffizMWtfJ V 0 k (4 9 8mg, 3. 6 0mmol) SrtelA, £ 
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U> (2 0ml) 3 - £DPj®£,fe§® (870mg, 5. 04 

mmo 1) SrADA, MU\ZX 1 E«£MJEMU 

10:1) ®ftm&K)'&t Z ftmzmi£mi@L, mmt^w (5 9 9mg, 

8 9%) ZStemfotlsTWco 

IR(ATR) v : 3 0 2 3, 2923, 1600, 1581, 1496, 
1 4 7 3, 1 4 5 4, 1 3 94, 1 2 9 9, 1 2 7 6, 1 2 40, 1 1 4 5, 
1083, 1012, 97 1, 908, 823, 777, 755, 7 32, 
6 9 4, 6 3 6, 5 9 3, 5 7 0, 5 2 6, 4 5 5 cm -1 . 
1 H - NMR (40 0MHz, CDC1 3 ) 6 : 2. 98-3. 10 (2H, 
m) , 3. 2 9-3. 4 2 (2H, m) , 7. 0 2 - 7. 3 2 (5H, m) , 
7. 55 (2H, d, J =8. 6Hz), 7. 8 6 (2H, d, J = 8. 5 
Hz) . 

MS (m/z) : 2 8 1 (M + + H) . 

mmm 9 7 : 4- [i-^>v;i/-5- (*3-)V7.)i*-)\,) ^>^;i/x;u^- 
M - 1 -QuuKsMy 
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-7 8T:iZX. l-^OD-4- (2-7iZJH5 1 ^M^W ^>M> 
(2 11mg, 0. 7 5 2ramol) Oy^h*yX^> (3ml) 
JUU^A (1. 5 7Ma*D->»»; 0. 57ml, 0. 9 0 2mmol) 5 
SfTLfc. - 7 8^1:1X1 . #%0iJ7Tfie>nfcl-3-K-4- 

(*3Ml/7JU*x;i/) (2 3 6mg, 0. 9 0 2mmol) ©y7 h+y 

x*> (6ml) »«£»TLfc. EJftttfc&^tMSTfH&L, 
WWtt^tfc. ElS*K:*«lll*., P&x^JUfcTffltijLfc. WM^^fn« 

+if> :-»B6x^;i/ (=1 : l) (Dmmm^Dmrz^m^n&m^vrzo #e»n 

whtfyyj- OK/7-fe h x h U )l/*m<DU&® 
KTJMSU «fiMt£*J (72mg, 2 3%) £S£@&<!:LTf# 

K£: 6 8-7 Or. 

IR(ATR) v : 3 0 2 9, 2 9 3 7, 2 8 6 7, 1 5 8 1, 1 4 9 6, 
1 4 2 1, 1 3 9 4, 1 3 0 3, 1 2 8 0, 1 2 5 3, 1 1 8 7, 1 1 3 3, 
1 0 8 3, 1 0 4 1, 1 0 1 2, 9 6 4, 8 4 8, 8 2 5, 7 5 9, 6 9 0, 
649, 58 8, 553, 522, 493, 455cm" 1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) 5: 1. 4 0 - 1. 7 7 (5H, 
m) , 1 . 8 2- 1. 9 6 (1 H, m) , 2. 6 0 - 2. 7 0 (1 H, m) , 
2. 75-2.91 ( 2 H, m) , 2. 83 (3H, s), 3. 18-3. 29 
(2H, m), 7. 04 (2H, d, J = 8. 3Hz), 7. 19-7. 31 
(3H, m) , 7. 56 (2H, d, J = 8. 6Hz) , 7. 84 (2H, d, 
J =8. 6H z) . 

MS (m/z) : 4 1 5 (M + + H) . 
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7C**Mff : C 19 H 23 C [0 4 S z tVT 

mmmiC 54. 9 9%;H 5. 59%;C1 8. 54%; 

S 15.4 5%. 
H$J{g:C 5 5. 10%;H 5. 62%; CI 8. 50%; 

S 15.5 6%. 
###| l 0 : (2-^DPbfU> ? >- 3--<;i/) *2S-)V 

CX^OH 

-7 8tCT. 2-^DD-3f>|l^ (3 4 7mg, 1. 87 
mmo 1) <DWc^\yy (10ml) **»C#*ft5M V 7W7;U5-#A 
(1. 0Mh;UX>»«6; 4. 68ml) £ntTLfc„ 3 
U 1 5#Kft#l/fc. &£*S7£fltfB&. JS^(c»«7K^iP^-. 
ifiCMLfc. S«&-fe7-f hSi&Kttbfc. SfcfcfcfclHW-HJtfAfcT 

PTh^7 7W-fC#t, ^U->:98ifJl' (=1:1) *gffi?£=fcD#fc# 
M£«JESM8U Sffifc£*9 (2 1 lmg, 7 9%) *&&®fct LXntz. 
I R (ATR) v:3245, 2827, 1587. 1571, 1452, 
1 4 0 7, 1 3 2 4, 1 2 5 1, 1 1 9 3, 1 1 1 8, 1 0 8 7, 1 0 4 1, 
7 9 6, 7 3 2, 7 1 3, .6 5 5, 5 9 3, 5 1 1, 4 6 6, 4 1 4 cm" 1 . 
l H-NMR (400 MHz, CDC1 3 ) <5 : 2. 21 (1H, t, J = 
5. 6Hz), 4. 80 (2H, d, J = 5. 1Hz), 7. 25-7. 36 
(1H, m), 7. 85-7. 98 (lH.m), 8. 32 (1H, dd, J = 
4. 6, 1. 5Hz) . 
MS (m/z) : 1 44 (M + + H) . 

H$H0J 9 8 : 2 3 - (4 -9 ap?!^]^^^^) b'Uv 
> 
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o=s=o 




CI 



< 2 - £ □ □ £ U > - 3 - -f ;U) ;* * J -)V ( 2 0 4 m g , 1 . 42 
mmo 1) ££0^1:^-^ (0. 3 1ml, 4. 2 6mmo 1 ) <D2 □ 

;i/A (lomi) mm^sox:\zxB. sfifmmwLrc. E^WL^u^-vnsm 
u&mffiLtc. nzntcmmm*?? (1 5m n \z®ml, 4- 

^□□^>-b*>x;P7^ >^h'J^A (4 2 3mg, 2. 13mmol) ^J; 
»$E#U^A (4 1 8mg, 4. 2 6 mmo 1) £JDX.fc&. 7 0-8 0^1;: 

ti smmmwistz* Kmm^m^r^mk. ^mmbtzo nzntzmmz 

wmmi-h'jvAizT&mwiL. ?>&m. *>mzmmm^tzo mzntzmm 
m&£77v~s^zsvt!V)vti7k.>7U'?v>f7 7 4--\ztt\s. s\*v> : mm 
jl^-jv (=2:D mmm^mz^m^mmmmL, mw&®i (2 5 2mg, 
59%) *&&mfttisTmc 0 

I R (ATR) v : 3 0 9 3, 2992, 2931, 1579, 1562, 
1 4 7 3, 1 4 5 0, 1 4 0 7, 1 3 2 1, 1 2 7 8, 1 2 4 9, 1 1 9 5, 
1 1 5 3, 1 1 3 3, 1 1 1 6, 1 0 8 3, 1 0 6 0, 1 0 1 0, 9 6 2, 
8 8 7, 8 4 0. 8 1 3, 7 5 9, 7 1 9, 6 8 6, 6 3 6, 5 6 6, 5 4 1, 
501, 46 6, 441 cm -1 . 

'H-NMR (400 MHz, CDC1 3 ) 5: 4. 54 (2H, s), 

7. 33 (1H, dd, J = 8. 8, 4. 8Hz) , 7. 46 (2H, d, J = 

8. 6 Hz), 7. 58 (2H, d, J=8. 3Hz), 7. 92 (1H, dd, 
1 = 7. 7, 1. 8Hz) , 8. 39 ( 1 H, dd, J=4. 8, 1. 8Hz) . 
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MS (m/z) : 3 0 2 (M + + H) . 

9 9 : 2-goa-3- [1- (4 -7 □□^x'JMJUfr-^) -5- 



mg, 0. 184mmol) , ##09 3TftSttfc4 - - 
l-^y-;k (5 6mg, 0. 3 6 8mmo 1) v7 y h U - 

n-y?MX*7> (8 9mg, 0. 3 6 8mmol) OhJI/X> (10 

mi) mm%7)V3>mmn.T> lvmmzmmvuLrz. gj&s-e&m k& 

«K4 - -1-^;-^ (5 6mg, 0. 368 

mmo 1 ) £>&Ui/7 J ^^U> b U - n - 7*^;)^X*5 > (8 9mg, 
0. 3 6 8mmol) £JQA, £ bK7;k3*>f!«rF, 5^WliaSlfc. 

□ 7h^77^f-i:tU ^•y->:^X5 1 ^ (=1:2) »tB«t«kt)»fc» 
^IS^tl (7 6mg, 9 5%) ^7^1/7 7XMt LT 

I R (ATR) v : 3 0 8 5, 2931, 1579, 1562, 1475, 
1 4 0 7, 1 2 7 8, 1 1 8 4, 1 1 3 9, 1 0 8 3, 1 0 1 2, 9 6 2, 
9 0 8, 8 2 1. 7 5 2, 7 3 2, 6 9 0, 6 2 6, 5 7 4, 5 2 0. 4 6 6 



1 H — NMR (400 MHz, CDC 1 3 ) 6:1. 32-1. 55 (2H, 
m) . 1. 8 0 - 1. 9 9 (2 H, m) , 2. 10-2. 25 ( 1 H, m) , 
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2. 4 0-2. 6 3 (1 H, m) , 2. 88 (3H, s) , 2. 96 (2H, 
t, J =7. 8Hz) , 4. 79 (1H, dd, J = l 1. 0, 4. 2Hz), 

7. 32-7. 42 (3H, m) , 7. 48 (2H, d, J = 8. 3Hz), 

8. 04 (1H, dd, 3 = 7. 8, 1. 7Hz) , 8. 36 (1H, dd, 
J=4. 8, 1. 8Hz) . 

MS (m/z) : 4 3 6 (M + + H) . 

HRMS (FAB) : C 17 H 20 O 4 NC 1 2 S 2 (M + + H) tVX 

mmm : 4 3 6 . 0 2 1 1 

mm : 4 3 6 . 0 1 9 5 

1 1 : (2-7;^PfcfU^>-3->r;w) 

CX^OH 

*»TfcT, 2-7JI/*o~:37 c >$ (2 1 Omg, 1. 4 9mmo 1 ) ©r 
h7kF077> (15ml) £<fctf**/-;U (1ml) MKHJy^Uv 
V)l*J7 x /*9> (0. 7 2ml) £JJD;L 3 0#M«#U SfSi&M^ 

>: (=4 : 1) *§HJfcJ:D&fc#li£«JE»«Lfc. 

-7 8*CfcT, *§&nfc»B&8i£ (9 5mg, 0. 6 1 2mmo 1 ) <DMit* 
(10ml) mmz.7kmikiS'(V73 L )l'7)l^~V& (1. 0Mh;H> 
mm; 1. 6 0ml) fciTFLfc. 15^. EJ&»£*?&U 1 5ft®m&L 

ttU a^>:I«I^ (=2 : 1) jStBJKJ: t)^fc»ll«r»E»lffiL. « 
BBfc£«5 (5 5mg, 7 1%) LTt#fc. 
IR(ATR) v : 3 3 3 8, 2873, 1650, 1608, 1430, 
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1 3 6 5, 1 2 4 1, 1 1 7 6, 1 1 0 8, 1 0 4 5, 1 0 2 0, 8 5 8, 
8 0 0, 7 7 5, 7 4 4, 6 1 9, 5 7 2, 5 3 9, 5 2 0 cm' 1 . 
1 H-NMR (400 MHz, CDC1 3 > <5:4. 78 (2H, s) , 
7. 18-7. 25 (1H, m), 7. 85-7. 97 (1H, m), 8. 14 
(1H, d, J=4. 9Hz) . 
MS (m/z) : 128 (M + + H) . 

l 0 0 : 3- (4-^PD7x^XM^M^) -2-y)\s*u\Z 

»Jy> 



(2-7;M-Dfc?U5»-3— OIO *9S-)V (4 9mg, 0. 385 
mmol)*J:«ft-;MO. 14ml, 1. 93mmol) ©^pd* 
)VK (10ml) «£5 0t:KT3. 5Pf|SJ«#l,fc. m^iiasw 
MffMbfeo # b ntzWm®.*-?* J -)l (5ml) £»#U 4-# 
nw<>1*>Z)V7<< >^h'J^A (9 2mg, 0. 4 6 2 mmo 1 ) 
S^U^A (7 6mg, 0. 7 7 Ommo 1 ) &1)[\Z-fc&. 7 0~8 0tCT 

1 2mmmwhtzo sM^ifistm. wiw:. ^bti^MM 

X^ (=2 : 1) »ffli««fc0ftfc#ffl*»JE«a!U fffifb^tt (5 9mg. 
5 4%) £&&®fotVTntc. 

I R (ATR) v : 3 0 9 7, 2989, 2933, 1643, 1606, 




0=5=0 




CI 
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1 5 7 3, 1 4 6 9, 1 4 3 4, 1 4 0 9, 1 3 9 2, 1 3 2 1, 1 2 7 6, 
1 2 4 0, 1 1 8 4, 1 1 7 0, 1 1 4 9, 1 0 8 3, 1 0 1 0, 9 5 6, 
9 0 2, 8 4 2, 8 1 3, 7 7 9. 7 6 3, 7 2 5, 6 9 6, 6 4 0, 5 8 2, 
541, 52 2, 48 0, 445 cm" 1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6 : 4. 38 (2H, s) , 

7. 21-7. 30 (1H, m), 7. 47 (2H, d, J = 8. 8 Hz) , 

7. 61 (2H, d, J = 8. 8Hz), 7. 87-7. 94 ( 1 H, m) , 

8. 19-8. 25(1 H, m). 
MS (m/z) : 2 8 6 (M + + H) . 

10 1: 3- [1- (4-7aD7x~)U7JUfr-)l/) -5- (ZT^X 

" 



3- (4-^DD7x-;ux;i'^-;i/^5 1 ;u) -2-7;M-Dk!Ux> (5 3 

mg, 0. 18 5mmol) > #%#J 3 X^^titz 4 - {^)V7s)Vt^~)V) - 
1 -y^y-JU (5 6mg, 0. 3 7 Ommo 1 ) &&tf~>7 S *?-U> h V - 
n-~73 L )l-fcZ>fr-7> (8 9mg, 0. 37 Ommo 1 ) tf>h;H> (1 0 

mi) ®m&7 )U>nm%T, 2 2mmi)mmmisfz a m^ri^m^ Kfo 
m^ms.m^vrzo 7 7r>a-> u 7 a v □ h 7*^ 7 w 

L. ^+-tt>:Mx^;U (=1:2) jgffl&«fcO*§fc#®£«JE»l&U IRC 
fb£*l (4 2mg. 5 4%) £7t;U7 7Xtt#J^<i:L-a#fc. 
IR (ATR) v : 3 0 8 9, 2950, 2865, 1604, 1573, 
1 4 6 7, 1 4 3 4, 1 3 9 4, 1 3 1 3, 1 2 9 0, 1 2 7 0, 1 2 4 9, 




CI 
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1199, 1 1 4 7, 1 1 2 6, 1 0 8 3, 1 0 1 2, 9 6 0, 9 0 6, 8 5 4, 
8 1 5, 7 5 7, 7 3 8, 7 0 3, 6 2 8, 5 7 6, 5 3 6, 4 6 4, 4 3 7 



1 H -NMR (400 MHz, CDC1 3 ) 6 : 1. 38-1. 55 (2 H, 
m) , 1. 8 5- 1. 9 9 (2H, m) , 2. 14-2. 2 8 ( 1 H, m) , 
2. 4 5-2. 6 0 (1H, m) , 2. 88 (3H, s) . 2. 96 (2H. t. 
J = 7. 8 Hz) , 4. 46 (1H, dd, J = l 1. 2, 4. 2Hz), 
7. 2 5 - 7. 3 2 (lH. m) , 7. 41 (2H, d, J = 8. 6Hz) , 
7. 50 (2H, d, J = 8. 3Hz) , 7. 9 8-8. 0 4 ( 1 H, m) , 
8.2 0 (1H, d, J = 4. 9Hz) . 
MS (m/z) : 4 2 0 (M + + H) . 

HRMS (FAB) : C 17 H 20 O 4 NC 1 FS 2 (M + + H) thX 
a^fl :42 0. 0 5 0 6 
: 4 2 0 . 0 5 0 9 
10 2: 2, 5-y^an-3- (4-^D07i-J^J^^f 



-7 8X3^T> 2, 5-y^OD-3f>|^JKl8 8mg, 0. 9 1 2 
mmo 1) (Dmt^U> (10ml) **fc*JMb5M VT'Wi^Z'^A 
(IMaWIW; 1. 92ml)£?rFU Otl:T3 0»FWl^ S 



cm 




WO 03/055850 



PCT/JP02/13792 



W7A^D?h^77^-C#U ^*1t> : mmx^Jl (=3:1) jgffiifc 

etottfc^ii^MiETOLfc. nzntcmwm (i2 8mg) ©<7dd*;ua 

(1 Om 1) mt&lZtiMktt-Jl' (0. 2 6ml, 3. 6 Ommo 1 ) fcfln*.. 
5 0"C£T6. 5l*IHHft#Lfc. £i&£-c&ati£, S^i^Wilfc, f#£ 
nfciS^M^T^y-JU (10ml) CjgtfU 4-£PP^>-fc?>7Jt'7^ 
>K* h'J^A (1 7 lmg, 0. 863 mmol) 'J £A 

(2 12mg, 2. 1 6mmo 1 ) SrlniA., 7 O^fcT 1 9l$IHHft#Lfc. 

L, 8HEft;£« (10 8mg, 3 5%) &&&mmt IsT'&rzo 
IR(ATR) v : 3 0 9 1, 3 0 6 4, 2 9 9 8, 2 9 3 3, 1 5 8 1, 
1 5 5 0, 1 4 7 3, 1 4 1 9, 1 3 9 2, 1 3 1 7, 1 2 8 0, 1 2 5 5, 
1 2 3 4, 1 1 7 0, 1 1 3 5, 1 0 8 5, 1 0 6 8, 1 0 1 0, 9 1 0, 
8 3 3, 8 2 1, 7 6 7, 7 2 7, 7 0 9, 6 4 6, 5 8 2, 5 3 9, 5 0 7, 
4 6 4, 4 3 0 cm -1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6 : 4. 4 9 (2H, s) , 
7. 49 (2H, d, J = 8. 6Hz), 7. 62 (2H, d, J=8. 8 
Hz), 7. 9 0 (1H, d, J =2. 5 Hz) , 8. 35 (1H, d, J = 
2. 5Hz) . 

MS (m/z) : 3 3 6 (M + + H) . 

MMM 10 3: 2, 5-v:7PP-3- [1- (4-^OD7xrW$- 
)V) - 5- Ojgjk^iMi^k) ^>^;u] lfUv> 
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Ci 

2> 5->?/7DD-3- (4-i'Pa7zZHM;JMfJW tf'J> J > 
(7 0mg, 0. 2 0 8mmol) , ###J3T#<=>nfc4- (pWI^U*- 
^ (9 5mg, 0. 6 2 4mmo 1 ) £cfctf->7/ 

MJ-n-yfM7*7> (1 5 1mg, 0. 6 2 4mo 1 ) <D h;i/X> 

(lomi) mm&7)H>nm%rf* 3»MjpM«Lfc. *«*7!J | framft, 

^77^-l:#U, M^"> : (=1 : 1) »WSc«kDftfc#iB£ 

«ffi*ffiU HM&ftSfc (7 4mg, 7 6%) £7^77X#M£l/Tt#fCo 
I R (ATR) v : 3 0 9 1, 3060, 2931, 1581, 1546, 
1 4 7 5, 1 4 1 3, 1 3 1 3, 1 2 7 8, 1 2 0 9, 1 1 24, 1 0 8 3, 
1 0 4 9, 1 0 1 2, 9 6 4, 9 0 6, 8 7 1, 8 3 1, 7 5 4, 7 0 5, 
62 8, 588, 53 2, 468 cm -1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 5: 1. 3 8 - 1. 5 2 (2 H, 
m), 1. 83-1. 98 (2H, m), 2. 08-2. 20 ( 1 H, m) , 
2. 4 9-2. 6 0 (1H, m) , 2. 88 (3H, s) , 2. 97 (2H, t, 
J = 7. 8Hz) , 4. 72 (1H, dd, J = 10. 9, 4. 0Hz) , 
7. 43 (2H, d. J = 8. 6Hz) , 7. 53 (2H, d, J=8. 6 
Hz) , 8. 00 (1H, d, 5 = 2. 5Hz) , 8. 31 (1H, d, J = 
2. 5Hz) . 

MS <m/z) : 4 7 0 (M + + H) . 
Ttmfttf : C 17 H 18 C 1 3 N0 4 S 2 • 0. 25H 2 0i:LT 
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mmm c 42. 9 6 % ; h 3 . 9 2 % ; c 1 22.38%; 

N 2. 9 5% ; S 13.4 9%. 
gfflfit :C 4 3. 0 2 % ; H 3. 81%; CI 22.54%; 
N 3. 0 1 % ; S 13.5 0%. 
10 4: 4 3 - (4 -^aD7i^XMZJM^I/) bf'J 




C! 



3 -j*^;UfcT Uy>SKi (4 0 2mg, 2. 4 5ramo 1) , 
N-^DPHA^K< 5 h* (3 2 7mg, 2. 45mmo 1) ^^2, 2'- 
(2-*?)V~7u\ZHr-hV)V) (30mg, 0. 18 3mmol) © 

wmtfcm d5mi) mmm^mmmm^T, i3mmuammmLrzo Rj&m 
£^a£T&£i]u iEiiiifc. ff>nfciM$^;-;i' domi) 

Cgil, 4-^aayxz.)l7,Jiy^ >^^h'J^A (4 8 7mg, 2. 45 
mmo 1 ) &ckOT^# U «7A (4 8 1 mg, 4. 9 Ommo 1 ) £J)Q;i> 

»t*ffi»:rMJ£AK:Tftj*U *«*«E»ttl/fc. f*S 

?)\, (=2 : i) »mwfc&mitim*mEBm\s* wmc&m (nomg, 
1 8%) z&&mfatLTmzo 

I R (ATR) v : 3 0 6 0, 2917, 1708, 1573, 1556, 
1 4 7 5, 1 4 1 3, 1 4 0 3, 1 3 1 1, 1 2 8 0, 1 2 3 2, 1 1 8 9, 
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1 1 5 5, 1 1 2 0, 1 0 7 9, 1 0 1 2, 9 3 3, 8 9 0, 8 5 4, 8 3 3, 
8 1 7, 7 7 7, 7 44, 7 2 1, 6 9 4, 6 3 2, 5 7 4, 5 5 7, 5 1 4, 
4 6 0 cm -1 . 

'H-NMR (4 0 0MHz, CDC 1 3 ) 6 : 4. 5 6 (2H, s) , 
7. 28 (1H, d, J = 5. 4Hz), 7. 48 (2H, d. J = 8. 3 
Hz) , 7. 63 (2H, d, J = 8. 5Hz) , 8. 49 (1H, d, J = 
5. 4Hz), 8. 54 (1H, s). 
MS (m/z) : 3 0 2 (M + + H) . 

%Mm 10 5: 4-/7PP-3- [1- [ (4-^PD7x-;U) Zfrfr—M 
-5 - {*J-)V7,)V-fc-)V) *>3-)V\ i:'Jy> 



4-^od-3- (4-^DD7i-;^M-;wf;i/) k°Uv> (8 0 

mg, 0. 2 6 5mmol) , ##0!l3"ef»e>ttfc4- (*3\>I>*;P#-;M - 
1-^/-^ (8 1mg, 0. 5 2 9mmo 1) *5£tf->7/;*3 L l'> MJ - 
n-7*?MX^7> (1 28mg, 0. 5 2 9mo 1) ©hJH> (1 0 
ml) M£7;H]*>#ffl^T, 3 BfflM&afllELfc. MS 

: MX^;P (=1 : 5) ^iti^J: 0t#fc7>®$r^ffi^i 

«u w&it&to (7 4mg, 6 4%) *&&m?-tLT%tz a t#e>n£@#£ 

jtt£ : 1 5 6 - 1 5 7*C. 

IR(ATR) v : 3 0 8 7, 3064, 3018, 2933, 1571, 
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1 4 7 3, 1 4 0 9, 1 3 1 1, 1 2 7 0, 1 2 0 7, 1 1 4 9, 1 0 7 6, 
1 0 1 4, 9 6 8. 9 0 6, 8 3 1, 7 9 4, 7 5 2, 7 0 0, 6 1 7, 5 7 6, 
536, 497, 466 cm -1 . 

■H-NMR (4 0 0MHz, CDC1 3 ) 6 : 1. 35-1. 60 (2H, 

m), 1. 80-1. 99 (2H,m), 2. 20-2. 33 (1H, m) , 

2. 51-2. 65 ( 1 H, m) , 2. 88 (3H, s), 2. 90-3. 00 
(2H, m) , 4. 80 ( 1 H, dd, J = 10. 9, 3. 8Hz) , 7. 20 
(1H, d, J = 5. 4Hz) , 7. 40 (2H, d, J=8. 5Hz) , 

7. 52 (2H, d, J = 8. 6Hz) . 8. 46 (1H, d, J = 5. 4 

Hz) , 8. 8 0 (1H, s) . 

MS (m/z) : 4 3 6 (M + + H) . 

7C*#*f : C 17 H 19 C 1 2 NO<S 2 <hLT 

gfiM :C 46. 7 9%;H 4 . 3 9 % ; C 1 16.25%; 

N 3. 21%; S 14. 7 0%. 
^$Ht :C 46. 88%;H4. 40%;C1 16.14%; 

N 3. 3 0% ; S 14.5 2%. 

l 0 6 : 3- [6- (tert-^l/y/^yUJ^y) -1- 
[ (4-^DP7i^) 7s)Vt^)V] ^l/)V\ -2-^7PPbf'Jv> 



|»|9 8-C#e>n7t2-^PP-3- (4-?na7x.=.)\,X)\,*=.)V*? 
)V) kf»Jv> (2 0 Omg, 0.6 6 2mmo 1) . 5- (t e r t-7>;Uv 
*3-)Ws*))Vtti/) ^>5>J-)l (2 8 8mg, 1. 3 2mmol)fcWy 




CI 



189 



WO 03/055850 



PCT/JP02/13792 



7//5 1 l/>h l J-n-W^^7> (3 18mg, 1. 3 2mmol)£> 

h)vxy (5m i) ®wtz7)i>3>n®%T> 2 zmmmmmmbtz. 
£«jE»fi&u «e^tt (3 0 7m g , 92%) zmmvimmtLTntz. 

I R (ATR) v : 2 9 2 9, 2856, 1581, 1562, 1473, 
1 4 0 9, 1 3 9 4, 1 3 5 9, 1 3 2 1, 1 2 7 8, 1 2 5 3, 1 1 8 4, 
1 1 4 9, 1 0 8 3, 1 0 5 8, 1 0 1 2, 9 8 5, 9 2 1, 8 3 3, 7 7 5, 
7 5 2, 7 3 4, 6 9 0, 6 2 6, 5 7 0, 5 3 4, 4 6 6 cm -1 . 
'H-NMR (40 0MHz, CDC 1 3 ) 6 : 0. 0 1 (6H, s) , 0. 8 6 

(9H, s) , 1. 12-1. 5 0 (6H, m) , 2. 0 7-2. 2 0 (1H, m) , 
2. 45-2. 57 (1H, in) , 3. 53 (2H, t, J = 6. 1Hz), 
4. 78 (1H, dd, J = ll. 4, 3. 8Hz), 7. 31-7. 40 

(3H, m) , 8. 79 (2H, d, J = 7. 5Hz) , 8. 03 (1H, dd, 
J = 7. 8, 2. OHz) , 8. 34 (1H, dd, J =4. 6, 2. OHz). 
MS (m/z) : 5 0 2 (M + + H) . 

^SSFJ 10 7: 6- (4-^na7xrW^) -6- (2-7PDb°'J 
v>-3— <M -l-^D-S-fr 




CI 



*»TfcT, 3- [6- (tert-W^^v'JM^/) -1- 
[ (4 -7 DD7I-JH 7;U*n;H /\=lr->JU] -2-^DDfcf'Jv> 
(294mg, 0. 585mmol) CDxh?t:KD77> (10ml) jgffifc 
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yyitr h7W7>t-^A (lmo 1/lf h7k Fuyyymm ; 
0. 7 0ml) £in;L> iiSl:T24^HjWHfc. £JSiK£«E«MgLfc. # 

HJtfAKTlBftU 511, 5&£«ffi»8Lfc. H&nfc««B»*«r5/U* 
y;U7J7A^PVh^77^-(C#L, A*tf> : IHtXfMU <«1 : 1) fcffl 
«*0*fc#WfcJtettttU SIBflS^W (212mg, 93%) 

I R (ATR) v : 3 4 0 0, 2933, 2859, 1579, 1562, 
1 4 7 5, 1 4 0 7, 1 3 9 4, 1 3 1 5, 1 2 7 8, 1 1 8 4, 1 1 4 5, 
1 0 8 3, 1 0 5 8, 1 0 1 2, 8 2 1, 7 5 2, 7 3 4, 6 9 0, 6 2 6, 
6 0 5, 5 7 0, 5 3 4, 4 6 6, 4 1 2 cm" 1 . 

1 H — NM R (400 MHz, CDC1 3 ) 6:1. 15-1. 65 (8H, 
m), 2. 07-2. 20 (1H, m), 2. 47-2. 58 (1H, m) , 
3. 59 (2H, t, J=6. 4Hz) , 4. 79 (1H, d d, J = ll. 4, 
3. 8Hz), 7. 30-7. 42 (3H, m), 7. 48 (2H, d, J = 
8. 8Hz) , 8. 03 (1H, dd, J = 7. 8, 2. 0Hz) , 8. 34 
(1H, dd, J = 4. 1, 1. 7Hz) . 
MS (m/z) : 3 8 8 (M + + H) . 

HRMS (FAB) : C 17 H 20 O 3 NC 1 2 S (M + + H) t LT 
: 3 8 8 . 0 5 4 1 



Mitt : 3 8 8 . 0 5 6 1 
MMM 10 8: 2 3 - [1- (4-^OQ7x-JUX;^mU) "sO 
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o=s=o 




CI 



-7 8*CHT. *&6#J9 8T#^tlfc2-^PO-3- (4-^PP7xIi;b 
7,)Vt^)V^)V) tf>Jv> (14 6mg, 0. 4 8 3mmol) ©v* h*-> 
X?> (5ml) MKT^JUU^A (1- 5 7W\*V>®m ; 0. 6 2 
ml, 0. 9 6 6mmol) *»Tkfc. -7 8t:tCT, 2 0^«#^ 1,. 

6 - ^3-h*/\+it> (0. 0 9 5ml, 0. 5 8 Ommo 1 ) £JPAfc. TO 

7- fehxh«j;i'/=PKO?i'&*«f^*^ffl) KTttRU «BE<fr&tt (6 0mg, 

3 2%) £efeH#£LTftfc. »e>ftfcB#&^*1f->-X-x;i'fcTft#&. 
3JRU TO*b£tt*fifc»*£UTl»fc. 

: 1 6 8- 1 6 9"C. 
I R (ATR) v : 2 9 2 9, 2861, 1573, 1558, 1473, 
1 4 5 4, 1 3 9 4, 1 3 0 3, 1 2 7 6, 1 1 3 9, 1 0 8 3, 1 0 6 6, 
1 0 0 8, 84 0, 8 0 0, 7 4 8, 7 1 1, 6 4 6, 6 1 3, 5 7 4, 5 2 2, 

4 7 0, 4 1 2 cm -1 . 

1 H - NMR (400 MHz, CDC1 3 ) 6:1. 30-1. 50 (4H, 
m) , 1. 5 0 - 1. 6 6 (2H, m) , 1. 8 5 - 1. 9 8 (2H, m) , 
2. 33-2. 48 (2H, m), 2. 94-3. 10 (2H, m), 7. 28 
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-7. 37 (3H, m) , 7. 40 (2H, d, J = 8. 8Hz) , 7. 93 
(1H, dd, J = 8. 1, 1. 7Hz), 8. 38 ( 1 H, dd, 3=4. 5, 
1. 8Hz) . 

MS (m/z) : 3 8 4 (M + + H) . 
Ttmm : C 18 H 19 C 1 2 N0 2 S£LT 

MM®. :C 5 6. 2 5%;H 4 . 9 8 % ; C 1 18.45%; 

N 3. 6 4% ; S 8.3 4%. 
H$HI :C 5 6. 2 0 % ; H 4 . 8 5 % ; C 1 18.50%; 

N 3. 7 3 % ; S 8.4 6%. 
%M&\ 10 9: 2-^DP-3- [1- (4-^PP7x-;i/7JM^;i/) 



- 7 8t:{'T> HM9 8Tf#^nfc2-^7DD-3 - (4-^DD7x^ 
t!U> ? > (1 5 6mg, 0. 5 16mmol) Oy/h+y 
X^> <5ml ) ittt^'Jf^A (1. 5 IM^^ymW. ; 0. 6 6 
ml, 1. 0 3mmol) ^TLfe. -78t:tIT. 2 OftfnWN&, 1, 5 
-y3-h'^>^> (0. 0 9 2ml, 0. 6 1 9mmo 1 ) *1&x.tz, Rfofa 

*>mk> zmzmjzmmLfz. mzntzmmmmzyyv'/^i'Vfitf 




o=s=o 




CI 
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7-feh=HJJU/«©»^tfc**«ffl> CTflfSL. «IB^«I (7 2mg, 
3 8%) sefi@#tLT^fc. #£nfc^*^*tf>-X-7-JUfcTft*fc. 

HUA : 1 2 9 - 1 3 1 *C. 

I R (ATR) v : 2 9 2 9, 2861, 1575, 1558, 1475, 
1 4 4 6, 1 3 9 2, 1 3 0 3, 1 2 7 8, 1 1 4 3, 1 1 3 0, 1 0 8 3, 
1 0 5 4, 1 0 1 0, 9 1 0, 8 7 5, 8 3 3, 8 0 9, 7 5 4, 7 4 2, 
7 4 2, 7 3 2, 7 0 3, 6 4 6, 6 1 7, 5 8 0, 4 9 5, 4 5 8 cm- 1 . 
1 H — NMR (400 MHz, CDC1 3 ) <5 : 1. 05-1. 30 (2H, 
m) , 1. 3 3 - 1. 5 0 (1H, m) , 1. 5 2- 1. 7 0 ( 1 H, m) , 
1. 75-1. 90 (2H, m), 2. 02-2. 30 (2H, m), 2. 65 
-3. 60 (2H, m), 7. 29-7. 39 (3H, m), 7. 41 (2H, 
d, J = 8. 8Hz) , 8. 05 ( 1 H, dd, J = 8. 1, 1. 7Hz) , 
8.3 9 (1H, dd, 5=4. 5, 1. 8Hz) . 
MS (m/z) : 3 7 0 (M + + H) . 
Ttmftffi : C 17 H 17 C 1 2 N0 2 S£LT 

g|| :C 55. 1 4 % ; H 4. 6 3 % ; C 1 19. 15%; 

N 3. 7 8% ; S 8.66%. 
£8Hfi:C 5 5. 06%;H 4. 55%;C1 19. 15%; 

N 3. 8 7% ; S 8.7 6%. 
HM^J 110: 4-^PD- 3 - [1- (4-^PP7i^XM-^) I/O 
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CI 



-7 8 "CUT, %MM1 0 4Tf#£>nfc4-?DO-3- (4 -^OD7xX 
Jl/7Jl/*x;M^;W tT'J> f > (13 8mg, 0. 4 5 7mmol) 
yl^> (5ml) gilC^U^^A (1. 5 7 M^1t>M ; 0 . 58 
ml, 0. 9 13mmol) -7 8t;KT. 2 0ftfflmffi£> 1, 

5-> J 3-h*^>^> (0. 0 6 8ml, 0. 4 5 7mmol) £flnAfc. TO 
«£»*££i&£T#i&U 7Ptlir!JK#Lfc. £J&ScK:#&in*., » 

t«u 5m # <=> titzmmmz? ? v -> a -> u * 

y;W7A^07h^77^fH:#U A*tJ-> : BtKX5MU (=2:1) ^tb 

(3 0mg, 18%) *e6H#iLT#fc. »&n/t0{**X-xJHCTifc* 
KjA: 1 4 5- 1 4 7*0. 

I R (AT R) v : 2 9 2 9, 2863, 1579, 1469, 1452, 
1 3 9 2, 1 3 4 6, 1 3 0 5, 1 2 8 0, 1 2 7 0, 1 2 1 1, 1 1 4 3, 
1081, 1012, 975, 9 37, 910, 871, 823, 794, 
7 5 4, 7 2 5, 6 8 0, 6 1 7, 5 8 2, 5 6 3, 5 4 7, 5 0 7, 4 6 8 
cm -1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 6 : 1. 10-1. 30 (2H, m) , 
1. 32-1. 50 (1H, m) , 1. 60-1. 69 (1H, m), 1. 78- 
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1. 89 (2H, m) , 2. 01-2. 22 (2H, m) , 2. 70-3. 00 
(1H, m), 3. 30-3. 70 (1H, m), 7. 23 (1H, d, J = 
5. 4Hz) , 7. 35 (2H, d, J = 8. 8Hz) , 7. 40 (2H, d, 
J = 8. 8Hz) , 8. 41 (1H, d, J = 5. 1Hz) , 8. 57 (1H, 
s) . 

MS (m/z) : 3 7 0 (M + + H) . 
7C*#tfr : C 17 H 17 C 1 2 N0 2 StbT 

IH:C 55. 14X;H 4. 63%;C1 19. 15%; 

N 3. 7 8% ; S 8.6 6%. 
mmm-.C 5 4. 99%;H 4. 61%;C1 19. 0 6%; 

N 3. 8 9% ; S 8.7 2%. 
^ffiM 111: 4- (4-^DP7xZUU^Jl>^r:JM^;U) ^77— ;U 



4-^DD^>if>7JV7-f>lth , J>)A (3 5 9mg, 1. 81 
tnmol), 4- ^DD^JW ?77-MiI (3 0 7mg, 1. 8 1 
mmol) &<fc»## 'J -7 A (3 5 4mg, 3. 6 1mmol) £1-7dA 

(i omi) ican*., 7ot:cT2 lmmmwLtz, M£-ei$«> $ 

;P (=3 : 2) »a*«fcO#fc#®£»0EEii8Lfc. *&*lfcH«'vHf->- 
X-x^f'T^m SflfcU #j!B<b^«J (I5 4mg, 3 1%) 
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I R (ATR) 1/ : 3 1 0 2, 2969, 2917, 1575, 1504, 
1 4 7 3, 1 4 1 3, 1 3 9 6, 1 3 3 4, 1 3 0 9, 1 2 5 7, 1 2 2 0, 
1 1 5 9, 1 1 2 2, 1 0 8 1, 1 0 1 2, 9 4 8, 8 9 8, 8 7 5, 8 3 1, 
8 2 1, 7 8 4, 7 2 3, 6 5 7, 5 9 3, 5 6 1, 5 4 1, 4 7 8, 4 5 1, 
4 1 8 cm" 1 . 

l H-NMR (400 MHz, CDC1 3 ) 6:4. 64 (2H, s), 

7. 4 0-7. 5 0 (3H, m) , 7. 62 (2H, d, J = 8. 8Hz) , 

8. 6 6 (1H, s) . 

MS (m/z) : 2 7 4 (M + + H) . 

£MM 112: 4- [1- (4-^aD7i^7M^) - 5 - Qj^ikZ 

jMvgJk) ^y^-M ±2±Lz&. 



4-i?DD^>t*>X;k7^>Kth l J^A (113mg, 0. 569 
mmo 1) , 4- Wnut^M f77-J«I (9 7mg, 0. 5 6 9 
mmol) ^WJ^A (112mg, 1. 14mmol) 
(5ml) izmX. 70ti:TiiW«. ^T££-eft£pm> ^&MflE 

(130mg, 0. 8 5 3mmo 1) 43ct^'->7/^5 i l/>h l J-n-7'^I/* 
Tst^yy (2 0 6mg. 0. 8 5 3mmol) ONH> (10ml) »«!*7 
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wx^;u (=i:3) ®itim<i:K>nttm*:ti$.!±mmL. mmt%® (m 

mg, 4 8%) £&&mtetLTntz. B&mWZ^Vy-X-rMZT&ift 
K&: 1 2 3- 1 2 5-0. 

I R (ATR) v: 3 1 0 2, 2937,1581, 1508, 1475, 
1 4 2 1, 1 3 9 2, 1*3 1 1, 1 2 9 5, 1 2 7 4, 1 2 3 4, 1 1 9 7, 
1 1 4 5, 1 1 3 0, 1 0 8 5, 1 0 1 4, 9 6 4, 9 3 1, 8 7 7, 8 5 0, 
8 2 1, 7 6 7, 7 5 0, 7 0 9, 6 6 5, 5 5 7, 5 3 0, 4 8 7, 4 5 5, 
4 2 0 cm" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 0:1. 35-1. 55 (2H, 
m), 1. 80-1. 98 (2H, m), 2. 24-2. 39 (1H, m), 
2. 39-2. 50 (1H, m) , 2. 87 (3H, s), 2. 91-3. 01 

(2H, m) , 4. 4 8 (1H, dd, J = l 1. 2, 3. 9Hz), 7. 3 8 
-7. 45 (3H, m) , 7. 47 (2H, d, J = 8. 6Hz) , 8. 65 

(1H, s) . 
MS (m/z) : 4 0 8 (M + + H) . 
7C**Mff: C I5 H 18 C lN0 4 S 3 iLT 
a»ffi:C 44. 16%;H 4. 4 5%; CI 8. 69%; 

N 3. 4 3 % ; S 2 3.5 8%. 
H$Ht :C 44. 25%;H 4. 34%;C1 8. 58%; 
N 3. 5 4 % ; S 23.82%. 

mMM ii3: 5- (4-^aD7i-^Mz;M^) tZ^zzJk 




o=s=o 




CI 



198 



WO 03/055850 



PCT/JP02/13792 



5-^^77-^ (3 8 0mg, 3. 8 3mmo 1 ) . N-^dpd/^ 
$K5K(5 11mg, 3. 83mmol) , 2, 2' -77fX (2-*^ 
^□fcf^-h'JJl/) (62mg, 0. 3 8 0mmol) M« (0. 22 
ml, 3. 8 3mmo 1) OWmtifcm (1 5ml) MM£gHi?H^,T> 

?M^7*^y-^ (1 Oml) \z®ML> 4-2aa7x.-)l7>)Vyj >Mi-h 
•J?A(7 6 1mg. 3. 8 3mmo 1) ^M*U^A (3 7 6mg, 
3. 8 3mmo 1 ) £2ra*. 7 0*CKT2 3B#F B m#U*:. £J&f££^iS£T& 

(=1:1) ^tb^ctOttfcMMffiMt, mttt&® (7 6mg, 
7. 2%) £i£ftfi@ft£LT4§£o 

I R (ATR) v : 3 0 8 5, 2 9 7 5, 2 9 1 5, 1 6 7 1, 1 5 7 7, 
1 5 2 1, 1 4 7 3, 1 3 9 2, 1 3 1 3, 1 2 5 3, 1 1 9 3, 1 1 4 3, 
1 0 8 1, 1 0 1 2, 9 6 8, 8 9 4, 8 7 3, 8 3 6, 7 7 3, 7 2 8, 
7 0 5, 6 5 1, 6 2 0, 6 0 5, 5 6 5, 5 4 3, 4 7 6, 4 4 3 cm -1 . 
'H-NMR (400 MHz, CDC1 3 ) 6 : 4. 57 (2H, s), 
7. 49 (2H, d, J = 8. 8Hz), 7. 57 (1H, s), 7. 65 
(2H,d, J = 8. 6Hz), 8. 81 (1H, s). 
MS (m/z) : 2 7 4 (M + + H) . 

114: 5- [1- [ (4-^DD7i^) XM-M -5- 
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CI 



5- (4-^DD7i-Jl/XM-JM^) T7"J-)V (5 1mg, 
0. 186mmol) . #«J3T*#£ttfc4 - i*f-)V7>)V*-)V) -1-7 
(5 7mg, 0. 3 7 2mmol) fcj;^>7;^f U>h'J-n-y 
?M7*7> (9 0mg, 0. 3 7 2mo 1) © hJUX> (1 0ml) fttt* 
7;i/=f>£H&T, 2 1 WfW3lD«ai«U&. M$T??frSP«, RJti*t*»£Eii» 

U mt*3-V> '.W-m-Z-J-fr (=1:2) »ffl*«fc0#£#li**ff*l8U 
«E-ffc£4& (53mg, 7 0%) £G£@#£bT#fc. »&nfcW*^*lJ- 

M£: 9 5 - 9 6^3. 

I R (ATR) v : 3 0 9 9, 3021, 2942, 1575, 1513, 
1 4 7 3, 1 3 9 2, 1 3 5 1, 1 2 9 9, 1 2 7 2, 1 2 4 0, 1 2 0 1, 
1 1 7 4, 1 1 3 7, 1 0 8 5, 1 0 1 2, 9 6 6, 9 1 4, 8 7 3, 8 2 7, 
7 7 7, 7 4 6, 7 0 3, 6 3 4, 6 1 3, 5 6 6, 5 2 8, 4 7 0 cm -1 . 
'H-NMR (400 MHz, CDC1 3 ) 6:1. 445-1. 60 (2H, 
m), 1. 81-1. 99 ( 2 H, m) , 2 . 00-2. 12 ( 1 H, m) , 
2. 50-2. 61 ( 1 H, m) , 2. 89 (3H, s), 2. 92-3. 01 
(2H, m), 4. 41 (1H, dd, J = l 1. 1, 3. 5 Hz) , 7. 43 
(2H, d, J = 8. 5Hz) , 7. 47 (1H, s) , 7. 52 (2H, d, 
J = 8. 5Hz) , 8. 8 2 (1 H, s) . 
MS (m/z) : 4 0 8 (M + + H) . 
7C**tff: C 15 H 18 C 1 N0 4 S 3 iLT 
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mmm : C 4 4. l 6 % : H 4. 4 5%; CI 8. 69%; 

N 3. 4 3 % ; S 23.58 %. 
: C 44. 44%;H 4. 38%; CI 8. 75%; 

N 3. 5 3% ; S 23.41%. 
###| 1 2 : ?7V-)V-2-*9 



»JS*TF, 2-*;WS;^7!/-;U (4 8 3mg, 4. 2 7mmol) 

(i om i ) mmz7mitt^m-rh^OA (2 4 2mg, 6. 40 

mmo 1) &1]\\z.fzo gjfc*7*«SS&, RfomZTkZM*., Mibfc. % 
Mx^^ip^., ««£#gSLfco tll^ftti 

m^)v (=1 : 1) mftm&vnrcttmzMmmmL. mmtG® (324 

mg, 6 6%) Z&&mfotVTntzo 

1 H — NMR (400 MHz, CDC 1 3 ) 6:3. 30-3. 70 (1 H, 
m) , 5. 14 (2H, s) , 7. 32 (1H, d, J = 3. 4Hz) , 
7. 74 (1H, d, J = 3. 2Hz) . 
MS (m/z) : 1 16 (M + + H) . 

^M^l 115: 2- (4-^aD7x^^^^) =^7 S J-)V 



CI 

f7 , /-;i/-2-/^/-^ (17 1mg, 1. 4 9mmol) O^dd^ 
A (1 5ml) (0. 3 3ml, 4. 47mmo 1) ^M. 
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tzmmnfe*z??y-)i' domi) \z®ml. 4-^pp^>-fe*>x;u7^> 

Sth'J^A (2 9 6mg, 1. 4 9 mmo 1 ) &&Z$tifcffi.jJ 'J OA (292 
mg, 2. 98mmol) £iD;L, 7 0"CK1T 2 4fl#P^*#L£= 

> : ftBSx^jU (=1 : 1) Itffi&J: 9*#fc#H£i)&J£«$gU SK^^ft 
(1 6 9mg, 4 1%) £&ISfe@#£UT$»fc. 

I R (ATR) v : 2 9 6 7, 2913, 1573, 149 8, 1475, 
1 3 9 4, 1 3 1 7, 1 2 8 0, 1 2 1 8, 1 1 84, 1 1 4 7, 1 0 8 1, 
1 0 6 2, 1 0 1 2, 9 6 6, 8 8 7, 8 2 5, 7 7 5, 7 6 3, 7 3 0, 
7 0 0, 6 3 0, 5 9 9, 5 6 3, 5 4 9, 4 7 8, 4 4 7 cm- 1 . 
1 H — NMR (400 MHz, CDC1 3 ) 5: 4. 79 (2H, s), 
7. 42 (1H, d, J = 3. 2Hz) , 7. 47 (2H, d, J = 8. 6 
Hz) , 7. 64 (2H, d, J = 8. 8Hz) , 7. 72 (1H, d, J = 
3. 4Hz) . 

MS (m/z) : 2 7 4 (M + + H) . 

116: 2- [1- [ (4-^DD7i^) TJkft^M - 5 - (/5 1 



2- (4-^DD7i^W-JMfM 3-7*J-)V (7 5mg, 
0. 2 7 4mraol) , #%#J3T#btt£4 - <*3MU*;i/*-;U) -1-7 
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*/-;M83mg, 0. 5 4 8mmo 1) fect^>7/^^U>hU-n-y 
fMX*7> (13 2mg, 0. 5 4 8 mo 1 ) <D hJUX> (10ml) jgfflg 

ttU mt^U> : »«X3MP (=1:2) *ffitt<fc0#fc#®*«BE*BU 
SBfls£<» (8 7mg, 7 8%) *eftHfttbT»fc. fte>nfc@#£x--r 

Hi* : 118-11 9*C. 

I R (ATR) v : 3 1 3 7, 3006, 2913, 1583, 1496, 
1 4 7 1, 1 3 8 8, 1 3 5 7, 1 3 1 5, 1 2 8 4, 1 2 3 8, 1 2 0 3, 
1 1 3 5, 1 0 8 3, 1 0 4 3, 1 0 1 0, 9 7 5, 8 7 7, 8 4 2, 8 0 4, 
7 6 5, 7 3 6, 7 0 5, 6 4 2, 6 0 1, 5 7 2, 5 2 6, 4 6 8, 4 3 9 
cm -1 . 

'H-NMR (40 0MHz, CDC1 3 ) 5: 1. 4 0 - 1. 6 2 (2H, 
m), 1. 80-1. 99 (2H, m), 2. 22-2. 35 (1H, m), 
2. 48-2. 58 (1H, m), 2. 88 (3H, s), 2. 92-3. 00 

(2H, m), 4. 61 (1H, dd, J = l 1. 2, 3. 7Hz), 7. 39 
-7. 47 (3H, m) , 7. 51 (2H, d, J = 8. 5Hz) , 7. 68 

(1H, d, J = 3. 4Hz) . 
MS (m/z) : 4 0 8 (M + + H) . 
7C*fltff : C 15 H 18 C 1 N0 4 S 3 £bT 

Steffi : C 44. 1 6 % ; H 4. 45%; CI 8. 69%; 

N 3. 4 3% ; S 23.58%. 
H$JfiI : C 44. 32%;H 4. 40%; CI 8. 74%; 

N 3. 5 4% ; S 2 4.04%. 
%fam 117: 5- (4-^DD7iZJ^j^-JM^) £±£V-jk 
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o=s=o 

0 

CI 

Or^y—fr- (8 5mg, 0. 8 5 8mmo 1 ) □ 

D^;i/A ( 1 0 m 1 ) iliSlllftf t-^ ( 1 8 8 a 1 , 2. 5 7mmol)£ 

#&nfc»«Ba?i*^y-^ (10ml) CiSffU 4-^oa^>ii>x;i/ 
7^>^th'J^A (170rag, 0. 8 5 8 mm o I) , JSEWtft U A 
(2 5 2mg, 2. 5 7mmo 1 ) &&Xfi3V<k7- h779-)ls7 
(15mg) £*P*., 7 0 e C(CT3 BMil#Ufc. M 
ffifcffiLfc. f&5ttfc»ffiSfifc»l£x^;U£;(H]A., ?K. fi^&*fi*<0lBKife#. 

«Sfi&77y'>a">'J*y;i/*7A^nTh^77^--lc:#U ^if> : if 
(=1 : 1) j@MctO#fcM«rMEEML, SIB^-&» (8 lmg, 
3 7%) £efe@#£LTfcfc. 

IR(ATR) v : 3 1 4 1, 3085, 2983, 2921, 1475, 
1 5 0 6, 1 4 9 0, 1 4 7 5, 1 3 9 6, 1 3 1 9, 1 2 8 4, 1 2 6 3, 
1 2 1 3, 1 1 7 8, 1 1 5 1, 1 1 1 0, 9 6 8, 9 2 3, 8 6 9, 8 2 3, 
7 6 9, 7 4 6, 7 0 0, 6 4 4, 5 5 9, 5 4 1. 4 8 2, 4 5 5, 4 2 2 
c m" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 5 : 4. 47 (2H, s) , 
7. 02 (1H, s) , 7. 52 (2H, d, J = 8. 8Hz) , 7. 70 
(2H, d, J = 8. 8Hz) , 7. 8 2 ( 1 H, s) . 
MS (m/z) : 2 5 8 (M + + H) . 

118: 5- [1- (4-^DD7x^JMM^) -5- U^lUTs 
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5- (4-?DD7iZJUW-JM^) (6 5mg, 

0. 2 5 2mmol) . ###1 3 T#£>*l/c4 - {**)V7,)V*-)),) -1-7 
^;-JK7 7mg, 0. 5 04mmol) i3^y7y/fI/>h l J-n-^ 
^/P***^ (1 2 2mg, 0. 5 0 4mm o 1) <D h;i/X> (1 0ml) Jg 

&ttfc4- -i-7**/-jp (77mg, o. 504 

mmo 1) ^^XS^TJ ^5 L I/>h l J-n-y^JU^X^7> (1 2 2mg, 
0. 5 0 4mmol) £Jn*.> $ £>K7^3'>flB^T, 2 5B#»M^Lfc. 

^7A^P-7h^77^-i:#U : MX^P (=1:3) JgfcB 

««fcD#fc#BS«E»«U glEfc£«l (8 2mg, 8 3%) 

a* : 1 6 4- 1 6 6^. 

I R (ATR) v : 3 1 3 9, 2937, 1583, 1504, 1475, 
1 3 9 4, 1 3 1 1, 1 2 7 6, 1 1 9 3, 1 1 4 7, 1 1 2 8, 1 1 0 8, 
1 0 8 5, 1 0 5 4, 1 0 1 2, 9 6 8, 9 4 6, 9 1 9, 8 7 1, 8 5 4, 
8 3 1, 7 7 1, 7 5 4, 7 0 7, 6 4 9, 6 2 2, 5 5 3, 5 3 2, 4 9 1, 
4 6 2 cm" 1 . 

'H-NMR (4 0 0MHz, CDC l 3 ) 6:1. 43-1. 60 (2H, 
m) , 1. 8 0 - 1. 9 9 (2H, m) , 2. 0 6- 2. 2 0 ( 1 H, m) , 
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2. 39-2. 49 (1H, m) , 2. 89 (3H, s), 2. 94-3. 01 
(2H, m), 4. 29 (1H, dd, J = l 1. 1, 4. 0Hz), 6. 96 
(1H, s) , 7. 48 (2H, d, J = 8. 3Hz) , 7. 57 (2H. d, 

J=8. 6Hz), 7. 7 9 (1H, s) . 

MS (m/z) : 3 9 2 (M + + H) . 

TzmttVr: C 1S H 18 C 1 N0 5 S 2 tLT 

WWam-.C 4 5. 9 7%;H 4. 63%; CI 9. 05%; 

N 3. 5 7% ; S 16.36%. 
£8Mi :C 4 5. 9 8 % ; H 4 . 7 9 % ; C 1 8.96%; 

N 3. 6 6% ; S 16.29%. 
mfom 119: 4- (4-^DD7i-J^M-JM5 1 Jl/) tf'J> ? > 



A-ZUU^J-frMWym&M (1- 26g, 7. 6 5mmol), 4-£ 
PP^>il>X;U7^ >^h'J^A (1. 5 2g, 7. 6 5 mmo 1 ) £<fctf 
Sfl^U^A (1. 50g, 15. 3mmo 1 ) <D 1 -^ui\J— )V (5 0 
ml) »7 0«T8»Wbt. TO&£^Urtr&m MJEitSS 

fcttU ^D->:98i^ (=2 : 3) jgaif&J; D$fc#H£»JBE«M®U 
glH-ffc^ift (1. 2 6g, 6 2%) £&&®WtLT'Mc. 
l H — NMR (4 0 0MHz, CDC1 3 ) 6 : 4. 29 (2H, s) , 
7. 06 (2H, d, J = 6. 1Hz) , 7. 47 (2H, d, J = 8 . 8 
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Hz) , 7. 59 (2H, d, J=8. 5Hz) , 8. 57 (2H, d, J = 
6. 1Hz) . 

MS (m/z) : 2 6 8 (M + + H) . 

mm\ 12 0: 4- [1- (4-^DD7xzMM^) ^>^M faTUS? 
> 




CI 



-7 8ti:t, 4- (4-^DP7x-ji/x;p*-;u^^;u) tfU> ? > 

(1 0 Omg, 0. 3 7 4mmo 1) Ofh7th'D77> (5ml) &mz7 
^frV^VA (1. 5 7M^it>^;0. 2 9ml, 0. 448mmol) 
^iTLfc. -7 8'CtCT. 10#M#&, 3-H^> (5U1, 
0. 4 4 8mmol) £iO*.fc. EtfS££lfc*fc£fiS-e#ffiU ^Il:T16 

WrffSl^ (=2 : 1) *ffl««fc0»^H*«ffi«ttU «I3^^«J 
(7 6mg, 6 3%) £efeia#<i:UCftfc. »&ttfcS#£M i 1i'>-X"-7 % 

HjA: 1 0 9-1 1 It. 

IR (ATR) v : 2 9 3 3, 2859, 1596, 1575, 1558, 
1 4 7 3, 1 4 1 5, 1 3 9 2, 1 3 2 2, 1 2 8 0, 1 2 3 8, 1 2 0 9, 
1 1 7 2, 1 1 4 5, 1 0 8 3, 1 0 1 0, 9 9 1. 9 7 0, 8 8 5, 8 44. 
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8 2 1, 7 6 7, 7 5 4, 7 3 0, 7 0 3, 6 6 7, 6 3 0, 5 9 9, 5 6 5, 
52 0, 46 6, 410 cm -1 . 

1 H-NMR (4 0 0MHz, CDC 1 3 ) 6:0. 84 (3H, t, J = 
7. 3Hz) , 1. 09-1. 40 (4H, m) , 2. 07-2. 10 (1H, 
m) , 2. 3 7-2. 4 9 (1H, m) , 3. 98 (1H, dd, J = ll. 6, 
3. 5Hz) , 7. 06 (1H, d, J=6. 1Hz) , 7. 39 (2H, d, 
J = 8. 8Hz) , 7. 48 (2H, d, J = 8. 6Hz) , 8. 53 (2H, 
d, J = 6. 1Hz) . 
MS (m/z) : 3 24 (M + + H) . 
7C*$Mff: C 16 H 18 C IN0 2 StlT 

mmm : C 5 9. 3 4 % ; H 5 . 6 0 % ; C 1 10.95%; 
N 4. 3 3% ; S 9.9 0%. 

: C 5 9 . 41%;H 5. 54%;C1 11. 18%; 
N 4. 4 7% ; S 10.0 9%. 
%W\ 12 1: 4- [ (4-^DP7x^M^) (v^PO^MU) * 



> (7 Omg, 0. 26 lmmo 1 ) , v 9 D^>^ J - )V (4 9 m 1 , 
0.5 3 8mmo 1) v7 J * ? V > V U - n - y > 

(I2 9mg, 0. 5 3 8mol) ©hJH> (5ml) «7^*>W 




0=S=0 
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Hi, 0. 5 3 8mmo 1) *=t^v7y/5 L l/>H'J-n-7 P ^;U*X^^> 
(12 9mg, 0. 5 3 8mol) £JD;^ $bC7;^'>?liMT, 2 2^1 

(=2:1) ®&m£<omtcftn$:Mf£m%iv. mmitsw (7 7m g , 

8 8%) Z&$mW£\sT%tZo n$ntz®fc&^*y>-X.--7-MZTm$L* 
M£: 1 3 3-1 3 5t. 

I R (ATR) v : 2 9 6 0, 2867, 1594, 1577, 1558, 
1473, 1415, 1392, 1342, 1319, 1278, 1224, 
1 1 4 3, 1 0 8 3, 1 0 1 0, 9 9 3, 9 5 4, 9 0 2, 8 4 0, 8 2 1, 
7 6 7, 7 5 0, 7 0 5, 6 4 2, 5 9 2, 5 5 1, 5 0 7, 4 6 4 cm- 1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) 5:0. 92-1. 08 (1 H, 
m), 1. 44-1. 83 (6H, m), 2. 33-2. 45 ( 1 H, m) , 
2. 78-2. 90 (1H, m), 3. 88 (1H, d, J = 10. 3Hz), 
7. 03 (2H, d, J = 5. 1Hz) , 7. 32 (2H, d, J=8. 6 
Hz) , 7. 43 (2H, d, J = 8. 6Hz) , 8. 46 (2H, d, J = 
5. 6Hz) . 

MS (m/z) : 3 3 6 (M + + H) . 
7C^##r : C 17 H 18 C 1 N0 2 StlT 

: C 6 0. 8 0 % ; H 5 . 4 0 % ; C 1 10.56%: 

N 4. 1 7% ; S 9.5 5%. 
mWM : C 6 0 . 7 6 % : H 5 . 4 4 % ; C 1 10.68%: 

N 4. 2 0% ; S 9.6 1%. 
HM^J 12 2: 4- [ (4-?Pn7x-;i/7JUfr-Jl/) (f h7bHolf7> 

-4--r;i/) 
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CI 



j&mi i 9T»e>*ifc4- (4-#op7x-;i/x;1'7}w;M7\>u) eu-^ 

> (70mg. 0. 261mmol) , t hyh K □ bf y>-4 (5 1 
III, 0. 5 3 8mmo 1) *5ctr/v7y^^l/>hU-n-y5 L ;^X^7> 
(12 9mg, 0. 5 3 8 mo 1) £>MUX> (5ml) feWL&7 )VzS>%W% 

t-A (5U 1, 0. 5 3 8mmo 1) :fe c fctf:>7//? 1 l'>hy-n-y?• 
;^*X*7> (12 9mg, 0. 5 3 8mol) £JlDx.> $ t>\Z7 )\>3>nm% 

SiliS7 7 >> y U 7 A? h^77>f -l:#b, M^> : 

rax^;u (=1:2) mttifc&QmcftmzM&m&L, mmt^m (6 5 
mg. 71%) *&$mfo£Lxntz. n^titMw^^y-^— tmzx 

MjA : 2 0 8- 2 0 9t:. 

I R (ATR) v : 2 8 4 6, 1594, 1573, 1560, 1475, 
1 4 4 0, 1 4 1 7, 1 3 9 4, 1 3 7 1. 1 3 1 5. 1 2 7 8, 1 2 4 5, 
1 2 1 1, 1 1 8 0, 1 1 4 3, 1 0 8 3, 9 8 9. 8 7 7. 8 3 5. 7 7 3, 
7 5 2, 7 0 3, 6 3 0, 6 0 3, 5 6 5, 5 2 4, 4 7 8, 4 5 1 cm" 1 . 
'H-NMR (4 0 0MHz, CDC 1 3 ) <5 : 1. 22-1. 42 (2H, 
m). 1. 60-1. 75 (1 H, m), 2. 30-2. 40 (1H, m), 
2. 78-3. 01 (1H, m), 3. 41 (1H, td. J = l 1. 7, 2. 
4Hz) , 3. 51 (1H. td. J = ll. 9. 2. 0Hz), 3. 80- 
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3. 93 (1H, m) , 3. 87 ( 1 H, d, J = 8. 6Hz) , 3. 98- 

4. 06 (1H, m) , 7. 00-7. 12 (2H, m) , 7. 30 (2H, d, 
J = 8. 8Hz) , 7. 43 (2H, d, J=8. 6Hz) , 8. 47 (2H, 
d, J = 5. 4Hz) . 

MS (m/z) : 3 5 2 (M + + H) . 

mmm 123: 4- c a-^>v?;t^^u> ? >-4--r^) (4-^dd7x 



>(7 0mg, 0. 2 6 1mmol). 1 - ^>y^tf^U y>-4 - t-Jl/ 
(10 3mg. 0. 5 3 8mmo 1 ) &£tfis7 S t^Uyb 1 ) -n-??)^ 
X*7> (129mg, 0. 5 3 8mol) ©HH> (5ml) «7J1/J 

iJy>-4-t-^ (10 3mg, 0. 5 3 8mmo 1 ) &&&Z/7 / *?U> 
t>U-n-7*?MX*7> (1 2 9mg, 0. 5 3 8 mo 1 ) Srfln*., ££K 

L, /^y-JU:^b^^l/> (=1 : 10) i*feOifc^i^te«L 

fc. »&nfc«Ba«Ma«t#^n^h^77-f- w/r-feh-HJ^/* 

*©ffi£»»*fcfiyB) fcTttfilU H§Bft£#J (4 0mg, 3 5%) SrT^I/ 

IR(ATR) v : 2 9 3 8, 2803, 2763, 1594, 1560, 
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1 4 7 5, 1 4 5 2, 1 4 1 5, 1 3 6 7, 1 3 1 7, 1 2 8 0, 1 2 1 8, 
1 1 7 6, 1 1 4 3, 1 0 8 5, 1 0 1 2, 9 7 5, 8 2 5, 7 5 0, 7 4 2, 
6 9 8, 6 1 7, 5 6 6, 5 3 6, 4 6 4 cm -1 . 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1. 2 1-1. 37 (2H, 
m), 1. 49-1. 70 (1H, m), 1. 92-2. 01 ( 1 H, m) , 

2. 03-2. 14 ( 1 H, m) , 2. 25-2. 35 ( 1 H, m) , 2. 52 
-2. 65 (1H, m), 2. 79-2. 85 ( 1 H, m) , 2. 90- 

3. 00 (1H, m) , 3. 47 (2H, s) , 3. 86 (1H, d, J = 
8. 1Hz), 7. 02-7. 12 (2 H, m) , 7. 20-7. 38 (7 H, 
m) , 7. 43 (2H, d, J = 8. 5Hz) , 8. 45 (2H, d, J = 
5. 4Hz) . 

MS (m/z) : 4 4 1 (M + + H) . 

HRMS (FAB) : C 24 H 26 0 2 N 2 C 1 S (M + + H) t LT 

Mil : 4 4 1 . 1 4 0 4 

$8111 : 4 4 1 . 1 3 8 7 
%Wfi\ 12 4: 4- [ (4-^PD7irW^) ( 1 -*3MH^U 3? 



>(7 0mg, 0. 2 6 1ramol), 1 ->^;Hf ^'J v>- 4 -1r-)V 
(6 2^1, 0. 5 3 8mmo 1) &<i:tf ->7/ ^l/> h U - n-ttfrfcT* 
*7>(62u\, 0. 5 3 8 mo 1 ) <DY)V^> (5m 1 ) mm&7)Vzl>%. 




CI 
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- 4 ;U (6 2 /z 1 , 0. 5 3 8mmol) i5^y7/^?U>h l J-n 
-ZfJ-frfcZftyy (129mg, 0. 5 3 8mol) £*D*., £££7;P3'> 

{L*^l/> (=1:5 0) »fflfc<fcD&fc#m&a*JBE*»l,fc. »&nfc*8» 
ffl) fCTiSL, (3 1mg, 3 3%) £G£@ft<b LT#fc. t#£ 

H£: 1 7 6 - 1 7 7"C. 

IR(ATR) v : 3 0 7 7, 2 9 3 5, 2 8 5 6, 2 7 8 6, 2 7 4 0, 
1 5 9 4, 1 5 5 6, 1 4 6 5, 1 4 5 0, 1 4 1 3, 1 3 8 0, 1 3 4 6, 
1 3 1 5, 1 2 8 0, 1 2 4 1, 1 1 4 5, 1 0 8 5, 1 0 0 8, 9 7 3, 
8 5 0, 8 3 5, 7 9 8, 7 5 0, 7 0 5, 6 1 7, 5 6 1, 5 2 8, 4 7 6, 
4 6 4, 4 2 4 cm -1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 5:1. ,2 2-1. 38 (2 H, 
m) , 1 . 5 0- 1. 6 8 ( 1 H, m) , 1 . 8 8- 1. 9 9 ( 1 H, m) , 
2. 00-2. 10 (1H, m), 2. 25 (3H, s), 2. 30-2. 40 
(1H, m), 2. 50-2. 63 (1H, m), 2. 74-2. 83 (1H, 
m), 2. 89-2. 95 (1 H, m), 3. 86 (1H, d. J = 8. 3 
Hz) , 7. 08 (2H, d, J=4. 6Hz) , 7. 30 (2H, d, J = 
8. 6Hz) , 7. 44 (2H, d, J=8. 6Hz), 8. 46 (2H, d, 
J = 5. 6Hz) . 

MS (m/z) : 3 6 5 (M + + H) . 
Ttmm : C 18 H 21 C 1 N 2 0 2 S£LT 
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mi&m :C 5 9. 2 5%;H 5 . 8 0 % ; C 1 9.72%; 
N 7. 6 8% ; S 8.79%. 

:C 5 9. 0 0 % ; H 5 . 7 6 % ; C 1 9.75%; 
N 7. 6 1 % ; S 8.77%. 

12 5: 4- (4-9an7x.-)Wlfczz)V) — N, N-^*^- 4 



> (7 0mg, 0. 261mmol). 3 - $>;WU7S 7 - 1 -^D/V-^ 
(6 2m 1, 0. 5 3 8mmo 1) &<fctf v77 *^l/> b U - n 
*?>(l29mg, 0. 5 3 8mol) ©hJVX> (5ml) «7JW> 

-^D/t>-l-t-;i/ (62ml, 0. 5 3 8mmol) M^vTy^fU 
>FU-n-^fM7,*7> (12 9mg, 0. 5 3 8mo 1 ) &JD^., S 6 

;-JkSft/fl/> (=1:10) »ffl£Of&fc#ii£MJEaH8Lfc. #<=>n 

D7h^7^- (7fc/7-b h- h xmom&ig 
izxmmis* mw&m (4 4mg, 4 8%) &a6B#iLT*§ 




CI 
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MA: 7 8-8 0T;. 

1 R (ATR) v : 3 0 8 9, 2985, 2937, 2809, 2757, 

2 5 9 6, 1 5 8 7, 1 4 5 5, 1 4 1 3, 1 3 9 2, 1 3 2 2, 1 2 7 8, 

1 2 0 3, 1 1 4 5, 1 0 8 3, 1 0 4 1, 1 0 1 0, 9 9 1, 9 6 2, 8 4 6, 
8 2 1, 7 6 7, 7 5 4, 7 0 3, 6 2 8, 5 7 8, 5 3 9, 5 1 4, 4 7 2 
cm -1 . 

'H-NMR (4 0 0MHz, CDC 1 3 ) 6: 1. 3 8 - 1. 4 3 (2 H, 
m), 2. 05-2. 29 ( 3 H, m) , 2. 11 (6H, s), 2. 3 9- 
2. 50 (1H, m) , 4. 05-4. 13 (1H, m) , 7. 07 (2H, d, 
J = 6. 1Hz) , 7. 40 (2H, d, J = 8. 5Hz) , 7. 48 (2H, 
d, J=8. 6Hz) , 8. 53 (2H, d, J=6. 1Hz) . 
MS (m/z) : 3 5 3 (M + + H) . 
Ttmftffi : C 17 H 21 C 1 N 2 0 2 S«i:LT 

III : C 5 7. 8 6%;H 6 . 0 0 % ; C 1 10.05%; 
N 7. 9 4% ; S 9.09%. 
: C 5 7. 6 2 % ; H 5 . 9 2 % ; C l 9.89%; 

N 7. 9 1 % ; S 9. 1 2%. 
12 6: 3- (4-^PP7x-;MJU?fr-;i/) -N, N-v^^-3 
- (e'Jy>-4--f^) 7afcf;U7$> 



CI 

%M.mi 1 9T-f#£nfc4- (4-^od7x-;U7.^aJn-;u^5 1 ;i/) 

>(70mg, 0. 261 mm ol), 2-y^W$/i^/-Jl' (5 4 
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Ml, 0. 5 3 8mmo 1) &&Zf : s7 J t^l/y h V - n-7^)Vt^*7> 
(12 9mg, 0. 5 3 8mo 1) ©HUX> (5ml) »»ES7^^>*fiBft 

-;M5 4/U, 0. 5 3 8mmol) M^y7/^l/>hU-n-^ 
*7.*7> (12 9mg, 0. 5 3 8mol) SiD*, £ Sfc7;Hf>M&T. 

(=1 : 10) &ffi£9ttfe#M£MEMLfe. tt5nfcma&*ffijfttt{t 
^D7hif77>f- (7j</7-feh-h>j;L'/4 : ^©^^M^ffl) KTttfi! 
U «8B^« (4 9mg, 5 5%) £fifi0fc£ l/r»fc. »5n&0#«r's 

MA: 9 1-9 2t. 

1 R (ATR) v : 3 0 3 1, 2975, 2940, 2857, 2821, 

2 7 9 0, 1 5 8 7, 1 5 7 5, 1 5 5 4, 1 4 5 9, 1 4 1 3, 1 3 8 4, 
1 3 1 3, 1 2 8 0, 1 2 4 9, 1 1 4 3, 1 0 8 3, 1 04 5, 1 0 0 8, 
9 9 1, 8 4 2, 8 2 1, 7 5 9, 7 2 3, 7 0 3, 6 3 0, 5 7 0, 5 2 6, 
4 6 8 cm" 1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) <5 : 2. 0 5 - 2. 2 0 (2H, 
m), 2. 11 (6H, s) , 2. 59-2. 70 (1H, m) , 4. 35 

(1H, dd, J = 10. 5, 3. 2Hz), 7. 11 (2H, d, J = 6. 1 
Hz), 7. 3 9 (2H, d, J = 8. 6Hz), 7. 59 (2H, d, J .= 
8. 6Hz), 8. 53 (2H, d, J = 6. 1Hz). 
MS (m/z) : 3 3 9 (M + + H) . 
imftft :C 16 H 19 ClN 2 O z SilT 

Strait :C 5 6. 7 1 % ; H 5 . 6 5 % ; C 1 10.46%; 
N 8. 2 7 % ; S 9.46%. 
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H$HI : C 5 6. 6 4 % ; H 5 . 6 1 % ; C 1 10.51%; 

N 8. 2 6 % ; S 9.57%. 
##0>J 1 3 : 2- [ (2, 5-y7MQ7i-A) - fc KP**>*5MU] bf'J 

5?> 



2-yoqEtf'J^>(572 Ail, 6 mo\)(D^hyh HD77> (10ml) «K 
7;U3*>f?H^T> -78 n-^l/'J^^A (3.92 ml, 6 mmol) £?iTF 

U 3 O^m^Lfc. ^O^feMtC, 2, 5-y*7MD^>X7^fth' 
(655 u\, 6 mmol) £?|TFLT, ^fifc£T&4 KI^Lfc. £i£$l;:7K£Jn 

^yWyMD7F^77^-TllilT. mtiit^m (120 mg, 9 30 £S 

'H-NMR (400 MHz, CDC1 3 ) <5 : 5.45 (1H, br), 6.08 (1H, s), 6.87-7.15 (3H, 

m), 7.2-7.3 (2H, m), 7.65 (1H, m), 8.56 (1H, m). 
mp: 65-66 t:. 

###J 1 4 : 2- [?DP- (2, 5-/7MP7z-^) - 3 



2-7*P ; 6-3-^5 1 ;Hf l J x> (510 mg, 3 mmol) ©fh7th'077> (2. 

omi) ®mz7)H>mm^ *&t, ^v^pe^^v^A^pu k<t>t- 

h^t KP77>igf& (1.5 ml, 3 mmol) £nTFU iSHT6 0»F B Wlfc. 
£<£>^&?&f&K. )K^TT2, 5-y7J^a^>X7;i'ftH (328 





ci 



HCI 
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n\, 3 BiDiol) ZffiTLT, MU\z£T*&* izfti&Ltc. S«tcgSfa^b7> 

8:1) Tiii&LT. SIB^t)^^^^#fe. 
Z.tUZ, mttt-h (2.0 ml) Rtf:>*^l/*JUA75 

® (101 mg, 12 *)£t#7c. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 2.37 (3H, s), 6.95-7.10 (2H, m), 7.28 (1H, 
s), 7.7-7.8 (2H, m), 8.11 (1H, d, J=6.3Hz), 8.72 (1H, d, J=4.9 Hz). 
IR (ATR) cm' 1 : 1612, 1496, 1294, 1232, 821. 
mp: 118-119 X:. 
MS m/z: 254 (M*+H) . 

1 5 : 2- [ (2, 5-y7Ma7i-^) -bh'D^^] -5 



2 5 -^JUf'J v ? > (510 mg, 3 mmol) CTh7th'077> 
(2 ml)«7;^>^l§l. tK&T. < V^Dli^^^v^A^PU F©f 
h7kFP77« (1.5 ml, 3 mmol) £?TFU ^SKT 6 OfrfflmWlsfz. 
Z\<Dffi&®mz. 7X^TT2. 5-v7J^O^>X7;i/xt H (328 u\, 3 m 
moD^TUT, ^r&££T#*(;:#iSL7c. £^Kg&fa&<b7> : EX'y-A7K 

nfcM^->'J7Jy^^OT h^77^- C\*1t> : H^X3M1/=5:I) T**ISI 
LT. ^fB^^I (130 mg, 18 %) ZmttWgt LXntz, 




OH 
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'H-NMR (400 MHz, CDC 1 3 ) 6: 2.31 (3H, s), 5.38 (IH, br), 6.04 (1H, s), 6. 
83-7.18 (4H, m), 7.44 (IH, dd, J=2.0, 8.0Hz), 8.37 (1H, m). 
IR (ATR) cm-': 1485, 1178, 1132, 814. 
MS m/z: 236 (M*+H). 

##0*J 1 6 : 2- [ (2, 5-v:7;M-P7x->ll/) -bFn^y^^] - 



2 --Ju^-A-t^lW U v>(334 u\, 3 mmol) ®rh7tFo77> 
(2 n\)®m\Z7)ld>mm^ *&T> <yyD^K^^A?OUH©f 
h7tHD77« (1.5 ml, 3 mmol) £fjfTU ^U(CT6 0^»bfc o 
£tf>*§fii&f&fc. tK^TT2, 5-y7Mo^>X7Jl/fkH (328 At 1. 3 m 

WtfM&i'*)l3<f)WU'?Y9 ! 574- C\**>:»BIX^;i/=5:l) 
LX> miit^m (456 mg, 65 %) ZftViM,t LT#fc. 
'H-NMR (400 MHz, CDC1 3 ) 5: 2.30 (3H, s), 5.48 (IH, br-s), 6.02 (IH, s), 
6.83-7.13 (5H, m), 8.38 (IH, m). 
IR (ATR) cm-': 3162, 1610, 1481, 1054, 825. 
mp: 105-106 r. 
MS m/z: 236 (MHH). 

1 7 : 3-^ H^->L°'J> ? > 
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mmmmnrf. j-^ (10 mi) izfcftTfcmti- 1 u 7 a <6os mg, 15. 

1 mmol)£«$>o< OiPX.. 2 0#&C2 -7*0*- 3 - 1 Hn^xtf'J v> (2.5 
g, 14.4 mmoOcDv/^WPAT^ K (20 ml) i§&£jDx.fc. fS^Wt^W. 
JET£**y-Jl'£S£UT, S^-fb^^U (0.94 ml, 15.1 mmol) £*JD*.T, 
3P#P B mMlwTJf#L&. 
KJ&tt&8M8&@Lfc&. 7K (50 ml)tX-f^ (50 ml) £flnx.fc 0 Mil 

ATftlft, «BET»fcSit8LT, y'J^a7h^77^- (^^> : 
»»X?;U=8:1) T-fitSrtSi. fcfi£Hfcll£LTglSB4*fc"&4fe (1.51 g, 56 %) 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.90 (3H, s), 7.12(1H, m), 7.210H, dd, J=4. 

8, 8.0Hz), 7.97 (1H, m). 

IR (ATR) cm" 1 : 1556, 1410, 1076, 1049. 788. 

mp: 34 1C. 

1 8 : 3 - 7 'J ;M-*->- 2 - -/a^E e U v> 



4&K2.35g,76S5)<M§fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 4.62 (2H, m), 5.33 (1H, dd, 1=1.2, 10.4Hz), 
5.47 (IH, dd, J = l.2, 17.6Hz), 6.06OH, m), 7.11 (1H, dd, J=l.2Hz, 8.0Hz), 
7. 18(1H, dd, J=4.8, 8.0Hz), 7.98 (1H, m). 
IR (ATR) cm" 1 : 1562, 1408, 1282, 1052. 790. 
MS m/z: 215 (M*+H). 
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##01J 1 9 : 2- [ (2, 5-y7MQ7i-;i/) -bHD^^H ~ 3 



2-7*d ; E-3-* h*$/fc!U5» (564 mg, 3mol)Ofh7tHn77y 
(2 mOMlCT^^E^ tK<$T, -f 77°D W?>f*isVA# □ U b'<7>r 
h7kHD77>»« (1.5 ml. 3 nnol) £»TU Ml:T6 0^F»lfc. 
iO»fi»«tt» *#"FT2. 5-y'7MD^>X7JVTtH (328 wl, 3 m 
bo1)*»TLT. £ifi£*T?ffc*l;:#i&Lfc. Ml:Mib7> : e-'7A* 

nfc*HKS£'\*-fr><k9 MJ3 L :xU->'3>LTgfEfc£& (660 mg, 88 » 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.71 (3H, s), 5.56 (1H, br, J=6.0Hz), 6.16 
(1H, d, J=6.0Hz), 6.75-7.00 (3H, m), 7. 14C1H. n), 7. 26 OH, m), 8.18 (1H, 
m). 

IR (ATR) cm"': 3384, 1577, 1488, 1284, 810. 

mp: 94-95 *C. 

MS m/z: 252 (M*+H) . 

###J 2 0 : 3-7*))lttis-2- [ (2, 5 - -/7MP 7xZJl^) - h H 



3 - 7'JM+y - 2 -7n*&)?> (642 mg, 3 mnol) ©f h 7 t K □ 7 




OH 




0H 
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(Drh7hHD77« (1.5 ml, 3 mmol) &«TU iiSCT6 0Wj$ 
Vtco Z.<D&&®mz, )K^TT2, 5 -v ? 7;P^D^>X7;Uxb K (328 

mi, 3mmoi)^TtT, •£u\z$.x'&*\z%i&Ltz e fcjfcmzmfnmtyy^ 
-<yh*®mzt\ixrz&, mm^Mzxt&mbtz. ^Erfmrn 

4:D xmmvx, msAtswm w, 45 %)^m^mmtLxmz a 

'H-NMR (400 MHz, CDC1 3 ) 5: 4.38 (1H, m), 4.44 (1H, m), 5.16 (1H, m), 5. 
18 (1H, in), 5.61 (1H, br, J=6.4 Hz), 5.78 (1H, m), 6.17 (1H, d, J=6.0Hz), 
6.73-6.96 (3H, m), 7.10 (1H, m), 7.22 (1H, m), 8.19 (1H, m). 
1R (ATR) cnf': 3367, 1575, 1490, 1276, 1180, 795. 
MS m/z: 278 (M + +H). 

2 1 : 3- [ (2, 5-y7Mn7irj0 -hh'D^^] bf'J 




OH 



3-^P ; eeUv> (286 wl. 3 mmol) Orh7tb*D77>(2 ^\)®mz 
7)Vzi>M.W%, -f V7*o JK^yO □ J h'Of h 7 k F □ 7 

7>®WL (1.5 ml, 3 mmol) £?TTFU ^i©HT6 OMSt#b£o £C7)^&7§ 
Set:. *&TT2, b-^yiV^uKyXJJV^Y (328 jtil, 3 mmol) £n$T 

tz&> mm*? Mzxmmv tz. mz-rmmLxm^ntzm^ 

~s>)U¥)l$u^Ytfz'7J- (^\*1t> : @^X3MU=1:1) Tff^LT, ^IB 
{C^m (296 mg, 45 %) ££M*H<!: LT#fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.76 (1H, br), 6.10 (1H, s), 6.88-6.98 (2H, 
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m), 7.20-7.30 (2H, m), 7.70 (IH, m). 8.42 (IH, d, J=4.8Hz), 8.53 (1H. m). 
IR (ATR) cm" 1 : 1486,1429,1 178,1 130,739,707. 
mp: 79-80 t:. 

2 2 : 4- [ (2, 5-v7JM-P7x-^) bf'J 




OH 



###12 1 tmm<Djjmz.&K). 4-7Dttfu->*>£flH^f2te£t>(79mg, 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 6.08 (1H, s), 6.90-7.00 (2H, m), 7.15 (1H, 
m), 7.32 (1H, dd. 1=1.6, 8.4 Hz), 8.48 (1H, dd, 1*1.6, 8.4 Hz). 
IR (ATR) cm-': 1602, 1489, 1415, 1 174, 1049, 711. 
mp: 120-121 
MS m/z: 221 (M + ) 

###J 2 3 : 5- [ (2, 5-y7MD7i3) - 1 ^U^±MM £H 




OH 

m%m 2 1 tmm^mz^ o . 5 -Ratify «Bfc£*ai7 

mg, 18»£«l#*3K£LTf»fc. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 6.12 (IH, s), 6.90-7.02 (2H, m), 7.26 (IH, 

m), 8.70 (2H, s), 9.04 (IH, s). 

IR (ATR) cm" 1 : 3219, 1566, 1489, 1408, 1180. 715. 

MS m/z: 205 (M'-OH) 
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mmm 127: 2- c [ {^-^ouy^-M z*\ - (2, 5-y7Mo 



t'Jy> (88 mg, 0.40 mmol) (2.0 ml) 
iii©y/^*;i/A7 5 K£iJDX. 1 5 PtRHJtftLfco 

uO«y/f J^M75 H (5 ml) Kig^U 4 O D^>-t*>^- 
;K79 mg, 0.55 mo\)tm^t! f ) (226 mg, 1. 64 mmol) £^t^B$lTj!JQ*- 
TSOt-emWbfc. EJ«£^£T&«^ yIfJH-r;K50 
mDSriJPA, ^n$7jcttSft^ii7KT'fcfc 0 tilM^^yyAW 
U MflETMbfc. iI^yU*yMP7h^7^- (Mr1i-> : W&X 
3\)U=10:1) fctfU ^IBft^tl (128 mg, 92 %) ZmW-Wnt LTtffc. 
'H-NMR (400 MHz, CDCI 3 ) (5: 5.89 (1H, s), 6.80-7.27 (7H, m), 7.38 (1H, d, 
J=7.6Hz), 7.48 (lH,m), 7.65 (1H, m), 8.63 (1H, m). 
IR (ATR) cm" 1 : 1585, 1488, 1432, 1093, 810. 
MS m/z: 348 (M 4 +H). 

nmm 128: 2 - [ [ (4-^PP7x-;to - (2, 5-y7MD 




##^J1 3Tt#e>nfe2 - [ (2, 5-y7MD7i-;P) -kKP*->* 




CI 
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4-C»&nfc2 - [*□□- (2, 5-y7JW07iZM/? 
;W - 3-/5 1 >'UtrU> J >^i?^(94 nig, 0.32 mmol)©>?^^JU7t>Jl/A75 F 
(5ml) &mZs 4-^DD^>t'>f^ (70 mg, 0.49 mmol) £&Sfc#U£ 
A (265 mg, 1.92 mmol) £gS§£H$rFiJD*.T 5 0"CT" 1 «fW*J^Ufc. SJft 
ttSM^T^a^C. yi^H-fil' (50 ml) £}in*_, JinSTKtfiaftft 

U*y^^PTh^7 7^- Cs+*>:IWx^-10:l) fctfU mfflkG 
m (103 mg, 89 %) ZmmWlMt LXWc 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.21 (3H, s), 5.87 (1H, s), 6.77 (1H, m), 7. 
00-7.19 (5H, m), 7.36 (1H, m), 7.45 (1H, m), 8.45 (1H, dd, 1=1.2, 4.8Hz). 
IR (ATR) cm" 1 : 1572, 1489, 1093, 810. 
MS m/z: 362 (M*+H). 

%mm 12 9: 2- [ [ (4-^PD7x^) ttl - (2, 5-y7J^a 
TxTJlj pt^jH - 5 -pt^l/hf 'Jy> 



###ll 5Tf#b*l£2- [ (2, 5->*7;^07x-JW -th'P+v* 
U v>(125 mg, 0.53 mmol) -fr (1.0 ml) 

£0S*£S>*3^*;UA75 K (5 ml) fcMtfKU 4-2 nn*>-V>tt 
-;Kll5mg, 0.80 mmol) £&&;&U£A (438 mg, 3.18 mmol) ^g^Hll^ 

;U (50 ml) ^JDA, £ft£zK£tefc*8Ma?ifeofc. tll»n->9 
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AMI. «EET«*Lfc. Wy'J^^OTh^?^- 

> : lt#X3MM0:l) fcttU (120 rag, 66*) £iSM#ft»«!:LT» 

fc. 

■H-NMR (400 MHz, CDC1 3 ) d: 2.29 (3H, s), 5.83 (1H, s), 6.80-6.93 <2H, 
m), 7.16 (2H,m), 7.20 (2H, in), 7.28 (1H, n), 7:43 (1H, in), 8.41 (1H, d, 
J=0.8Hz). 

IR (ATR) cm' 1 : 1475, 1095, 814. 
MS m/z: 362 (M'+H) . 

2kW\ 13 0: 2- [ [ (A-truu7x.-)V) gjj - (2, 5-z?7)V*u 



6-et#e>nfc2- [ (2, 5-^7MD7iZJW -tHo+y^ 
U^>(235 mg, 0.53 mmol) Zmttt-Jlr (2.0 ml) K 

^©M$y^^*M75 H (10 ml) \z®ffiL. 4-^au^>i£>^- 
tf-;M217 rag, 1.5 mmol) fc£B6*U£2» (828 mg, 6.0 mmol) £g&gB& 
OtTlPfWl/!:. 5«5fiat«l:, ylfJU-f 
JU (50 ml) fcjjn*., zn^tm^-k^X^fCo llittl?^^ 

> : g^X3MU=10:l) tttU BIBffc'&ft (290 mg, 80 *) SrflMK&Ki: LT» 

'H-NMR (400 MHz, CDCI 3 ) 5: 2.31 (3H, s), 5.82 (1H, s), 6.80-7.0 (3H, m), 
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7.15 (2H, d, J=8.8Hz), 7. 16(IH, m), 7.21 (2H, d, J=8.8Hz), 7.45 (1H, m), 

8.45 (1H, d, J=5.6Hz). 
IR (ATR) cm" 1 : 1600, 1489, 1475, 1093, 812. 
MS m/z: 362 (M + +H). 

HH0iJ 13 1: 2- [ [ (4-^DD7i^) £jj - (2, 5-y7MD 
7xXjU) t^frl -3-> h^->tfU> ? > 



###J1 9T#b*lfc2- [ (2, 5-y7MD7irjW -tHD + y/ 
3^1/] -3-^ h^r->t:Uv>(251 mg, 1. 0 mmol) &i&ittt-)V (2.0 ml) 

^©M^y^f»A7$H (10 ml) \zmf&ls. 4 □D'O-tf^ 
^--JK289 mg, 2.0 mm\)tmmtlWhs (1.10 g, 8.0 mmol) ^S^ffl^T 

(50 ml) £inA, £ft£7k<h&fn:&&7refe£:. «^^BiEi?^^>"^ A 
Tft&U «JET»*ilL/fc. ffiy'J*Wn7h^77^- C\*+i-> : 
»»X3\>U=10:1) E#U mmc&fo (256 mg, 58^) £$«M£LT#)t. 
'H-NMR (400 MHz, CDC 1 3 ) 6: 3.77 (3H, s), 6.25 (1H, s), 6.82 (2H, m), 7. 
15 (2H, d, 1=8. 4Hz), 7.10-7.20 (2H, m), 7.25 (2H, d, J=8.8Hz), 7.52 (1H, 
m), 8.24 (1H, m). 

IR (ATR) cm"': 1489, 1423, 1273, 1091, 831. 
MS m/z: 378 (M + +H). 

mtbM 13 2: 3 -7U;U^->- 2 - [ [ ( 4 - ? □ □ 7 xXJl/) 5=-^] - 
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2 OTSStlfc 3 - 7 'JM+x- 2 - [ (2, 5-y7MD7iZ 
JW -th'D+y^fJH tfUv>(370 mg, 1.33 mmol) ZMittt-fr (2.0 m 
1) CjgflFLfc&K:, ttillOv^^l'*M7$ F^iPAl 6^Wbfc, 

£©Sfc£y*3\>U#;i'A75 K (10 ml) C»#U 4-^00^>if>5 1 
^•-;K217 mg, 1.5 mmol) tKK*U^A (828 mg, 6.0mmol) S:^*#ffl^. 
TiP AT 5 Ot-emfWlfc. ylfJU-f 
;U (50 ml) Jm**tfiWA**T?«cofc. W«8BSB5gtV^2/^ 

>:»KX^;!/=10-:1) fcttU &3Efc£* (256 mg, 68*) SiflttftSt l/TH 

'H-NMR (400 MHz, CDC1 3 ) (5: 4.46 (2H, m), 5.24 (1H, d, J=10.6Hz), 5.28 
(1H, d, J=17. 2 Hz), 5.90 (1H, m), 6.29 (1H, d, 1=1. 2Hz), 6.82 (2H, m), 7. 
15 (2H, d, J=8.4Hz), 7.06-7.20 (2H, m), 7.24 (2H, d, J=8.4Hz), 7.50 (1H, 
m), 8.24 (1H, m). 

IR (ATR) cm' 1 : 1572, 1489, 1438, 1276, 1093, 814. 
MS m/z: 404 (M'+H). 

13 3: 3- [ [ (4-^DD7xXJU) tt] - (2, 5-97)l*n 
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###12 lT#S>ttfc3- C (2, 5-y7M07i-jH -kKo+y^ 
tfU^> (87 nig, 0.39 mmol)^^b^-;P (1.0 ml) iC^Lfc^t^ 
MMO^^^^UATS b*£JP*l 4Wli#Lfc. 

£j«£MTa*iU £§St;iv:**1t>£j!JP*-T£ SKWBLfc. 

Z<D5m*i?*?-)l'*)l><U7=i K (5 ml) ldg$U 4 -;7 □a^>-fe*>^ 
-;K84 mg, 0.58 mmol) i^ItfJ U "7A (323 mg, 2.34 mmol) ^SUB^T 
SPAT 5 0 t:T 1 tiffflmWLfco fcfoi&Z^&S.'Zlfcmmz. yX^JH-f^ 

(50 ml) £iP;L, £n£7j<£M:&&7kTfe£o IIIM^nyW 

B»X^M:1) KtfU (131 mg, 96 X) UTltfc. 

'H-MMR (400 MHz, CDC1 3 ) <5 : 5.73 (1H, s), 6. 84-6.96 (2H, m), 7.18 (2H, 

m), 7.19 (2H, m), 7.15-7.22 (2H, m), 7.71 (1H, m), 8.49 (1H, dd, J=l-6, 

4.8Hz), 8.58 (1H, d, J=2.0Hz). 

IR (ATR) cm" 1 : 1489, 1093, 814, 710. 

MS m/z: 348 (M'+H). 

13 4: 5 - [ [ (4-^nP7x-Jl/) gjj - (2, 5-77MQ 




#%#J2 3-e?#bnAc5- [ (2. 5-77MD7x-jW -kh'O^ 
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J-M tf'JS^Xlll mg, 0.5 mmol) (1.0 ml) \Z®BLti'& 

d©?M*->*^^^^A7^ K (5 ml) fc»#U 
-;K108 mg, 0.75 mmol) ^gtfJ'J^A (414 mg, 3.0 mmol) £gSf?ffl^T 

jo^T5 otTmrwifc. s«^a^T^«n, ^x^ux-x^ 
(so mi) ttiiux, zti&kt&m&t&frrviotz. fimmzmm.-w^i'Ok 

B8lfJH:l) fcttU gEfc£«li*|i^ffc£#l®fi^& (202mg) Srffitt 

'H-NMR (400 MHz, CDCI 3 ) 6: 5.66 (1H, s), 6.96 (2H, m), 7.17-7.34 (5H, 
d), 8.70 (2H, s), 9.09 (1H, s). 
MS m/z: 349 (M f +H). 

%%m 13 5: 2- [ [ (4-^aa7xx;u) x;i/frx;i/) - (2, 5-y7 



»1 2 7T#6*lfc2- [ [ (4-7PD7xXH,) - (2, 5- 

■;7MD7i-;W MW> (120 mg, 0.345 mmol) <D*$J-)V 

(12ml) jgfKK:, -fct'J 7*x>KA7> ; EX£AEg#|D4&(80 mg) £iQ*.. 
3 0%«b7K^7K (6ml) £S0;lT> 2 4P5Mffi#L£. 4i;fcUt»€r5»U 
T. nn*X^y-;U<kOfl«aUT«l3^'&«5 (96 mg, 73W&atfe$H*iia: 

'H-NMR (400 MHz, CDCI 3 ) <5 : 5.93 (1H, s), 6.87-7.00 (2H, m), 7.28 (1H, 
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m), 7.37 (2H, d, J=8. 8 Hz). 7.53 (2H, d, 1=8. 8Hz), 7.60 (1H, d, 1=8.0 H 
z), 7.71 (1H. m), 8.00 (IH, m), 8.59 (1H, m). 
IR (ATR) cm' 1 : 1585, 1484, 1434, 1321, 1147, 817. 
mp: 171-172 t:. 
MS m/z: 380 (M + +H) . 

Anal, calcd for C I8 H 12 C1F 2 N0 2 S: C 56.925!; H 3.18%; N 3. 69*; S 8.44*; 
CI 9.33*; F 10.00*. Found: C 56.76*; H 3.19*; N 3.77*; S 8.55*; 
CI 9.27*; F 10.02*. 

Fab-MS: 380.0309 (Calcd for C I8 H 13 C1F 2 N0 2 S: 380.0324). 

13 6: 2 - [ [ (4-^DP7x~;i/) ZiMl=M Z (2, 5-y7 
)V*U7x.-)l) *?)V\ -3-/^e'Jy> 



DP7x-;W J-Hr] - (2, 5-/7M07i^) -3-^)l> 

$?X3Ml/=5:l) U mZit&Wl (35mg, 35*) *$k&M^nt LTfffc. 
'H-NMR (400 MHz, CDC1 3 ) 5: 2.36 (3H, s), 6.18 (1H, s), 6.89-7.02 (2H, 
m), 7. 17 (1H, m), 7.37 (2H, d, J=8.4Hz), 7.46 (IH, d, J=7. 2 Hz) . 7.53 
(2H, d, J=8.4 Hz). 8.06 (IH, m), 8.53 (IH, d, 1=4.0 Hz). 
IR (ATR) cm" 1 : 1571, 1477, 1321, 1 151, 1080, 816. 
mp: 142-143 V,. 
MS m/z: 394(M 4 +H). 

Anal, calcd for C I9 H 14 C1F 2 N0 2 S: C 57.94*; H 3.58*; N 3.56*; S 8.12*; 
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CI 9.00*; F 9. 65%. Found: C 58.03*; H 3.66*; N 3.78*; S 8.12*; CI 9.13*; 
F 9.59*. 

mmm 137: 2- [ t (4-^dd7i^) ^kfeik] - (2, 5-^7 



3 5tFlfllO^teHJ;0, *Jfc0iJl 2 9-C*»6ftfc2- [ [ (4-<7 
- (2, 5-y7MD7i^JW -5-*3MP 
tr»Jv?>ctD-&^b, Sfflft^Ol mg, 73*) £fcfi£H*fli UTiit. 
'H-NMR (400 MHz, CDC1 3 ) 6: 2.33 (3H, s). 5.89 (1H, s), 6. 88-7. 01 (2H, m), 
7.37 (2H, d, J=8. 8 Hz), 7.48-7.56 (2H, in), 7.53 (2H, d, 1=8. 8Hz), 7.99 
(1H, di), 8.42 (IH, s). 

IR (ATR) CUT': 1574, 1477, 1319, 1147, 1093, 822. 
mp: 159-160 "C. 
MS m/z: 394 (M + +H) . 

Anal, calcd for C I9 H,«C1F 2 N0 2 S: C 57.94*: H 3.58*; N 3.56*; S 8.12*; 
CI 9.00*; F 9.56*. Found: C 57.88*; H 3.61*; N 3.68*; S 8.27*; CI 9.11*; 
F 9. 70*. 

nmm ns : 2- [ [ (4-^pa7x-;u) z)\,*-m - (2, 5-^7 
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mm 1 3 5<kra*©*j*n«ko, laewi 3o-cftsn&2- [ [ u-# 

DD7irjW 3^] - (2, 5-y7MD7i^) ;* 3^1/] - 4 - * ^ 

Kl^=3:l) U ^IEIfc£^ (140mg, 95SK) LTflfc. 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.36 (3H, s), 5.88 (1H, s), 6.88-7.02 (2H, 
m), 7.09 (1H, d, J=5.2 Hz), 7.37 (2H, d, J=8.8Hz), 7.41 (1H, in), 7.52 
(2H, d, 1=8.8 Hz), 7.97 (1H, m), 8.43 (1H, d, J=5. 2 Hz). 
IR (ATR) cm" 1 : 1600, 1484, 1322, 1149, 1080, 827. 
mp: 116-117 t). 
MS m/z: 394 (M + +H) . 

Anal, calcd for C„H I4 C1F ! N0 2 S: C 57. 94!!!; H 3.58*; N 3. 56*; S 8. 1235; 
CI 9.00*; F 9.65*. Found: C 57. 80*; H 3.66*; N 3.72*: S 8.29*; CI 9.05*; 
F 9.711. 

$mM 13 9: 2- [ [ (4-^na7x-;U) TJV^M - (2, 5-y7 



1 




mmmi 3 stfm<D%m£.£o* nnwi 3 ix-n^ntzz- i [ u-z 

DD7HJW - (2, 5-y7J^07x-Jl-) ^M-Z-^Y* 

->hf'J^>J;O^L > i^y-MOML, mttit&to (71ns. 87*)£& 

'H-NMR (400 MHz, CDC 1 3 ) 5: 3.72 (3H, s), 6.62 (1H, s), 6.90-7.04 (2H, 
m), 7.09 (1H, m), 7.24 (1H, m), 7.35 (2H, d. J=8.8 Hz), 7.53 (2H, d, J=8. 
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8 Hz), 8.18 (!H, m), 8.30 (1H, m). 

IR (ATR) cm-': 1576, 1491, 1429, 1323, 1281, 1147, 796. 

mp: 184-185 r. ' 

MS m/z: 410(MHH). 

Anal, calcd for C 19 H U C1F,N0 3 S: C 55.68*; H 3.44*; N 3.42*; S 7.82*: 
CI 8.65*; F 9. 27*. Found: C 55.68*; H 3.45*; N 3.60*; S 7.98*; CI 8.74*; 
F 9.23*. 

%nm 14 0: 3-7'jm->-2- [ [ (4 an7i^) TJl^fr- 
- (2, 5-^7MD7iZJ|/) b°Uv> 




hm^ji 3 5«»:^«o^tetc«ko, mmmi 3 2-e#6n^3-7u;u^-> 

-2 - [ [ (4-^OD7x-JW tt] - (2, 5-y7MD7xr;W ^ 
f-Jl] tf'Jv>ck0^b, X* DfcSJMfcLT, SIH{b-&«J (135mg, 8 

0*) &m&&&&t Lxmtzo 

'H-NMR (400 MHz, CDC1 3 ) 6: 4.38 (1H, m), 4.46 (1H, m), 5.29 (1H, dd, 1= 

1.2, 10.4 Hz), 5.35 (1H, dd, J=1.2, 17.2 Hz), 5.93 (1H, m), 6.68 (1H, s), 
6.91-7.04 (2H, m), 7.08 (1H, m), 7.22 (1H, dd, J=4.8, 8.4 Hz), 7.34 (2H, 
d, J=8.8Hz), 7.53 (2H, d, J=8.8Hz), 8.17 (1H, m), 8.3K1H, m). 

IR (ATR) cm"': 1577, 1493, 1319, 1 151, 822. 

mp: 119-120 *C. 

MS m/z: 436 (MHH). 

Anal, calcd for C 2I H I6 C1F 2 N0 3 S: C 57.87*: H 3.70*; N 3.21*; S 7.36*: 
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CI 8.13*; F 8.72*. Found: C 57.90*; H 3.75*; N 3.37*; S 7.51*; CI 8.20*; 
F 8. 73*. 

M&M 14 1: 3- [ [ (4-»PP7i^) 7JUfr-J|/l - (2, 5-^7 



PD7I-JW ^] - (2, 5-/7MP7IZJW ^MM^Vy^ 

1) U (1 18mg, 86*) fcfcfetHfclitUT&fc. 

'H-NMR (400 MHz, CDCl 3 ) 5: 5.68 (1H, s), 6.91-7.07 (2H, m), 7.34 (1H, 

m), 7.40 (2H, d, 1=8.4 Hz), 7.57 (2H, d, J=8.4 Hz), 7.76 (1H, m), 8.04 

(1H, m), 8.53 (1H, d, J=2.0 Hz), 8.59 (1H, m). 

IR (ATR) cm" 1 : 1574, 1491, 1421, 1327, 1144, 816. 

mp: 130-131 "C. 

MS m/z: 380(M + +H). 

Anal, catcd for C lg H 12 ClF 2 N0 2 S: C 56.92*; H 3.18*; N 3.69*; S 8.44*; 
C! 9.33*; F 10.00*. Found: C 56.87*; H 3.16*; N 3.74*; S 8.51*; 
CI 9.34*; F 10.00*. 

%W9\ 14 2: 4- [ [ (4-7DP7x^) 7>)V-fc-)\A - (2, 5-v7 
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CI 

###|2 2T*§£ftfc4- [ (2, 5-y7M07xZW -th'n^ 
J-)V\ tf'Jv> (75 rag, 0.34 mmol) Sr&ft^XjKl. 0 ml) H^Lfc^t;:. 

^©iS^y^^*M75H (5 ml) K^3?U 4 -^DD^-tf:^* 
-;K74 mg, 0.51 mmoDtEsS^U^A (281 mg, 2.04 mmol) Sr^SSB^T 
JUAT 5 OtT 1 V$?m\$.¥rl>ft, Kfom&^j&ZT'tfiW&lZ. vX3Ml/X-x;U 
(50 ml) £j!]DA. £ft£7fc£»£:&7k-mc>fco W^l^ir?:?* v£A 

Kg|X3MU=l:l) fcttL. #J2^tl^^ri'&#l2:#fco 

^(D*9 ;-)V (12 ml) jgttfc* -fc ; eU7*7 :f >^/N7> ; £XC7AEg7K?Otl(60 
mg) £}JQ;L, 3 0%iam«^7jc (6 ml) S^T. 6 5B#^jt^Lfc, gft 
iSCftBtx^;!/ (80 ml) £ftJA, tK. fia»:fcfizKTifei£Lfc. 

74- (/\^U-> : SHl5 : )l/=4: 1-1:1) Tff»«UT«8afl;-&4& (51 mg, 39*) 

$ 6 (CX? / -JUcfc 0 HISS LT&fi*Hfcil£*§fc. 
'H-NMR (400 MHz, CDC 1 3 ) 6 : 5.64 (1H, s), 6.91-7.06 (2H, m), 7.40 (2H, d, 

J=8.0 Hz), 7.45 (2H, d, J=4. 8 Hz), 7.58 (2H, d, J=8. 0 Hz), 7.70OH, s), 

8.6K2H, d, J=4.8 Hz). 

1R (ATR) cm"': 1595, 1493, 1315, 1 147, 1082, 823. 
mp: 126-127 «C. 
MS m/z: 380 (M*+H) . 

236 



WO 03/055850 



PCT/JP02/13792 



Anal, calcd for C, 8 H I2 C1F 2 N0 2 S: C 56.9235; H 3.18*; N 3. 6995: S 8.44*; 
CI 9.333!; F 10.00*. Found: C 56.66*; H 3.16*; N 3.83*; S 8.58*; 
CI 9.32*; F 9.99*. 

mmm 143: 2- a (4-?ao7x-ju) - (2, s-^y 



DP7i3) - (2, 5-y7MD7x^JW fcf'JSv>«}; 

5:1) U «82{fr&tt ttlmg, 87* »te##0iJ2 3 : 5- [ (2, 5-y7Jl/ 

'H-NMR (400 MHz, CDC1 3 ) 6: 5.65 (1H, s), 6.93-7.10 (2H, m), 7.43 (2H, d, 
J=8.8Hz), 7.61 (2H, d, J=8.8Hz), 7.73 (1H, m), 8.90 (2H, s), 9.21 (1H, 
s). 

1R (ATR) era"': 1560, 1490, 1141, 1080, 825. 
mp: 136-137 "C. 
MS m/z: 38l(M + +H). 

Anal, calcd for C„H M C1F 2 N 2 0,S: C 53.62*; H 2.91*; N 7.36*; S 8.42*; 
CI 9.31*; F 9.98*. Found: C 53.64*: H 2.83*; N 7.44*; S 8.61*; CI 9.34*; 
F 9.96*. 

mmm 144: 3- c [ (4-^pd7iz^).^] - (2, s-^yji^n 
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u 

2, 5-y7^D^>X7Jl'Tt H (109 «1, 1 mmol), 4-tKn + ^ 
VJX162 mg, 1 mmol) . 4-^PPft7x/-;k (144.6 mg, 1 mmol)£>X 
(4 mDMlC^ST, mm. (60 mg, 1 mmol) t tf'J v> (80.5 jtl, 
1 mmol)»^T2 4^Jf^Lfco ££7cftI§:&;5J&U uM'>i©X^y 
-Jl/Tifc^S^fBYk-^ (345 mg, 80*) *&&MWt Lxntc. 
'H-NMR (400 MHz, CDC1 3 ) (5: 6.16 (1H, s), 6.95-7.12 (3H, m), 7.24-7.27 
(1H, m), 7.27 (2H, d, J=8.8Hz), 7.32 (1H, t, J=7.6Hz), 7.43 (2H, d, J= 
8.8 Hz), 7.56 (1H, m), 7.94 (1H, dd, J=1.6, 7.6 Hz). 
IR (ATR) cm"': 1668, 1620, 1481, 1194, 818. 
mp: 146-147 "C. 
MS m/z: 431 (M + +H). 

mmm 145: 3 - [ [ (4-^aa7i^) t.m-m - (2, 5-^7 

MD7x^) 2i±2k3 -4-*h*->ga*>-2-*-> (4fc£^A) mS 
3- [ [ (4-^DD7i^) - (2, 5-y7MD7ir 




3- [ C (4-?DD7i3) ^] - (2, 5-y7M07iZjl.) ;* 
^k) -4-bh'D^->7D^>-2-t> (118 mg, 0.274 mmol) W^>-ti> 
(10 : 1) Ml;^T2 N h 'J /^yU^yJV^ ^ 
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(0.41 ml, 0.822 mmol) £&*1Oj0;L £ 6 5 #|WHJI#Lfc. It 

^n***/-^ (12 ml) fciftBU 3 0 *jflBMfc7R*7K (6 ml). -b^EUT* 
T : >mA7> : &^^AIzg7Kfatl(60 mg)£JO*.T, 2 OP#fflft#Lfc. jRjfcfcfc 
Mx^JP (50 nl)«rl»*.T, cn**» fiSft*<ft7|CT?«fe»L/fc. 

- (^ij->:»»lfJP=5:l-3:l) T«»UT, #«ttfl:£ft (22 mg, 17%) 
££r$ifli£LT, (9.0 mg, 7%)te^*-tJ->fr£>Hte£-trT6fe 
S#<hLTt#fCo *gi4MliNOE (nuclear Overhauser effect, 
/WW-tf-SS*) 5Mft©tt** * h 5 &**£©Mfc 

NOE^iai^nfc. attfls^»T?tt^D^y>©*#ai±o**t 

N O E ni\ ~>* 7 P ^ >i? >St±© 6 &7klH t O W H N O E * W) 

- (2, 5-5?7MP7i-;W - 4 h*->£ □ * >- 2 

Wk'&ftA) . «ffc£ti£3- [ [ (4-^dd7i-jw x;u*n;w - 

(2, 5-^7JWd7i-JW -2-^h*5/^D^>-4-*> 

'H-NMR (400 MHz, CDCl 3 ) 5: 4. 13 (3H, s), 6.39 (1H, s), 6.88 (IH, m), 6. 

98 (1H, m), 7.3-7.4 (2H, m), 7.43 (2H, d, J=8.8 Hz), 7.58 (1H, m), 7.70 

(2H, d, J=8.8 Hz), 7.73 (1H, m), 8.09 (IH, m). 

1R (ATR) cm" 1 : 1726, 1606, 1493, 1360, 1184, 1085, 768. 

mp: 178-179 C C. 

MS m/z: 477 (MHH). 

Anal, calcd for C„H |5 CIF 2 0 3 S: C 57.93%; H 3.17%; S 6. 72%: CI 7.43%; F 7.9 
7%. Found: C 57.59%; H 3.14%: S 6.85%; CI 7.52%; F 8.01%. 
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FAB-MS: 477.0393 (Calcd for C 13 H I6 CIF,0 5 S: 477.0375). 

'H-NMR (400 MHz, CDC1 3 ) 6: 4.23 (3H, s), 6.54 (1H, s), 6.89 (1H, m). 6. 
96 (1H, m), 7.41 (2H, d, J=8.4Hz), 7.4-7.46 (2H, m), 7.63 (1H, m), 7.73 
(2H, d, J=8.4Hz), 8. 02 (IH, id), 8.14 (1H, dd. J=1.6, 8.0Hz). 
IR (ATR) cm" 1 : 1621, 1565, 1461, 1384, 1 141, 980. 
ip: 162-163 r. 
MS m/z: 477 (M 4 +H). 

FAB-MS: 477.0366 (Calcd for C„H 16 C1F 2 0 S S: 477.0375). 

2 4 : 2- [ (t e r t -^h^v^JUfe;^^'» - (2, 5-y7 

mq7i^) -i-^^-ih-^>7^s^;-^ 



2, 5-^7MP^>X7Jl'fkH (164 w I, 1.5 mmol), 1-pWI^> 
7-f S ^J—)V (132 mg, 1 mmol). y-ter t -T^i/^-tf*- h (252 
Ml, 1.1 mmol)cD7-feh-hU;K3 ml)M?:^ST, 2 OP^WLfc £ 
i;fd5tS&£335tU ^tl^^\W>^6 hV^z-U-i/ayLmmitSM (310 
mg, 83X)^efe@^<i:LT#fcc 

'H-NMR (400 MHz, CDC 1 3 ) 5: 1.45 (9H, s), 3.86 (3H, s), 6.9-7.0 (2H, m), 
7.12 (IH,' s), 7. 22-7.35 (3H, in), 7.45 (1H, m), 7.77 (1H, d, J=8.0Hz). 
IR (ATR) cm" 1 : 1733, 1492, 1270, 1257, 1 137, 852. 
mp: 163-164 X:. 
MS m/z: 375 (MHH). 

2 5 : 2- C (tert-yh^yiJ^-M^y) - (2, 5-/7 
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MD7i^) -l-^^-5-^Da-lH-^>'/-f$^V- 



2, 5-y7MD^>X7^TkH (327 u\, 3 mmol), 5-7DD-1- 
^Mi^M (187 ug, 2 mmolh y-tert -7^;i^;t7-#*-- h 
(504 Ml, 2.2 mmoI)©7-feh^h'j;K6 ml)»^iiaT> 2 OMMbfc. 
£i;ActtJ&£3l&U in^-\+it>^6h , J^a.l/-->3>L^fB^#I (47 

2 mg, m)&&®mfo tvxmtc. 

'H-NMR (400 MHz, CDCI 3 ) 5: 1.48 (9H, s). 3.67 (3H, s), 6.88-7.1 (4H, m), 
7.39 (1H, m) 

1R (ATR) cm"': 1739, 1496, 1257, 1149, 1080, 858. 
mp: 125-126 t:. 
MS m/z: 359 (MHH). 

###| 2 6 : 2- [ (2, 5-v7>M-P7xZ:;P) - b: K n^->^^;i/] ^7 



2 -Zfu^J'J-fr (180 /xg, 2 ramoDOT-h^t KD7^> (10 ml)/§^ 
tC, -78t:T, n-^UU^A (1.40 ml, 2.2 mmol) £?&TL 1 0#fifl$#L 
tcWz. 2, 5-v7;U^D^>X7;Uxt h* (238 ul, 2. 2 mmol) £flD*., It 
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MD7hif77^- (^>:SiXfJH:l) <fc OfffiL&SBffc'&fc (35 
8 mg, 79*)£ffttt«£UT#£o 

'H-NMR (400 MHz, CDCIj) 6: 3.77 (1H, d, J= 4.0 Hz), 6.33 (1H, d, J= 4.0 
Hz), 6.95-7.10 (2H, m), 7.24 (1H, m), 7.34 (1H, d, J= 3.6 Hz), 7.75 OH, 
d, 1= 3.6 Hz), 

IR (ATR) cm" 1 : 3224, 1489, 1238, 1 172, 1 128, 818. 
MS m/z: 228 (M*+H) . 

#%#J 2 7 : 2- [ (tert-^h^/W^my) - (2, 5 -5? 7 
*?)V\ - l-(4-^h^y7i^)-lH-^>'/<$^ 



MeO 




°^0^ 



2, 5-v7;i/^"D^>X7;Uxt H (327 til, 3 mmolK 1- (4-*h* 
•>7xZJH (348 mg, 2 mmol). V- t e r t -T^JUi^J-tf 

(504 Ml. 2.2 mmol)©7irh^hU;K6 iDSXmT. 2 OPtP^jf 

=5:1-1:1) (774 mg, 93»fcttW»*fcLTf»fc. 

•H-NMR (400 MHz, CDCI 3 ) 5: 1.40 (9H, s), 3.86 (3H, s), 6.76 (1H, s), 6. 
90-7.00 (4H, m), 7.02 (1H, s), 7.11 (1H, s), 7.26 (2H, m), 7.33 (1H, m). 
IR (ATR) cm'': 1741, 1513, 1494. 1243, 1 155, 858, 835. 
MS m/z: 417 (M + +H). 
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&mW 14 6: 2- [ C (4-gPP7xXJU) £jj - (2, 5-/7MD 



5-y*7Ma7x^) - 1 -/^;u- lH-^>7< 

(204 mg, 0.545 mmol) fd b 'J 7JM-Pfflt (2.0 ml)£flP;i, 3 OtffSI^SlCT 

^WM^t^XJP (1.0 nDfcj&SU l|0y^WWl/A75H^ 

JPA£SK$ETML£. 
?H^y^fMM75 H (5.0 nDfcjgflfU 4 □□^>-fe* >^*- 
(118 mg, 0.82 mmol), KHrtUtfA (451 mg, 3.27 mmol) £iPx.T, 5 0*0 
'T2l$ffl*#l/fc. Sit*T?ifc«Lfc©i» rJU (60 ml)£Jp*.T, 

T»8Lfc. ZMy'JAWn7h^77^- (A=Hf-> : »|ffx^;U=10: 

1-5:1) Tft^bTv «ffift£4& (195 mg, 89*) &m&tofttoK£ LTftfc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.67 (3H, s). 5.91 (1H, s), 6.87-6.93 (2H, 

m), 7.19 (2H, d, J=8.8Hz), 7.27 (2H, d, J=8.8Hz), 7.25-7.33 (3H, m), 7. 

60 (IH, m), 7.85 (1H. m). 

1R (ATR) cm" 1 : 1492, 1388. 1238, 193, 820. 

MS m/z: 401 (M*+H) . 

14 7 : 2 - [ [ (4-?PP7xX>>l/) ~ (2, 5-y7MD 
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Zxxjk> *±M -i-^^-5-^po-iH->f>^;-^ 



P%M2 5Tf#btirc2- [ (ter t-yh+y*;i,fcM+y) - (2, 
5-y7MD7i^) -l-^fJlr-5-^DD-lH-f5^V 
(404 rag, 1.13 Hanoi) l:h'J7MDil (10 ml)£}JD;l, 3P#r^iS(C 

Z.Wm.&mtT*-)V (2.0 mDtC^J&U li©y/^JI/A75H2: 
JD;L ^fc:T17^f B m^L7to M^ffiTiil, itCyt+ty^JP 

it^y^fMJl'AJS H (5.0ml)HilIL, 4 D n*C>-tf >tt- 
)V (244 mg, 1.69 mmol), EkW.fi U (936 mg, 6.78 mmol) £iJD*.T, 5 0t 
T2P#P B m#Wio ^U^-cmmVfz(Dt>, X^UX-xJU (60 ml)£Jj0x.-C 

TiSW;. CMy'J*WD7hy77^- K+l7-> : §^X5f;U=10: 
1-5:1) «IT, HffBft'&fe (195 mg, 89*) £^«Pl*tJl?£ LTtffc 
'H-NMR (400 MHz, CDC 1 3 ) 6 : 3.57 (3H, s), 5.67 (1H, s), 6.89-6.95 (2H, 
m), 6.97 (1H, s), 7.20 (2H, d. J=8. 4 Hz), 7.21 (2H, d. J=8. 4 Hz), 7.54 
(1H, m). 

1R (ATR) cm" 1 : 1490, 1473, 1 162, 1012, 821, 806. 
MS m/z : 386 (M + +H) . 

14 8: 2- [ [ (4-^DD7i^) fjj - (2, 5 -y^kfro 

7xx;u) *^)V] tzitzA 
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##092 6Ti§e>nfc2- [ (2, 5 -v7Jl/^D7x-;U) -k^O+y/ 
f-7 s /")V (348 mg, 1.53 mmoDSrtt^-JU (1.5 ml)lC»»L. 1 

. SiSi?/ H (IO.OdiDII^U 4-^PD^>tf>5 1 ^— 
;i/ (332 mg, 2.3 mmol), j^#U9A (845 mg, 6.12 mnol) £jta;LT» 5 0*0 

i?2i$raft#ufc. ^ia^-eiftiEUfc©^, x^;ux-x;u (60 bdsud^t, 
1-6:0 rmmLx. mmtGw (130 mg, 2m*m&tiiW;®ntLT'&ft. , 

'H-NMR (400 MHz, CDC1 3 ) (5: 6.04 (1H, s), 6.90-7.06 (2H, m), 7.22 (2H, d, 
J=8.4Hz), 7.30 (2H, d, J=8.4 Hz), 7.15-7.35 (2H, m). 7.76 (1H, d, J=3. 
2 Hz). 

1R (ATR) cm' 1 : 1489, 1475, 1093, 1012, 817, 725. 
MS m/z: 354 (M*+H) . 

14 9: 2 - [ [ (4-^DD7x-;i/) £*] - (2, 5-y7MD 
ZxXJU) -1- (4-* h=fr'>7xXJl/) - 1 H--<$^'/-;i/ 
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###]2 7T'%t>fttc2- [iter t --fh^stDI/tf-frttt/) - (2, 
5-y7MD7x-JW *=5-M -l-(4-^h + ->7x-;W-lH-'T5 
^7-;U (667 ng, 1.6 mmol) Hh'J7Jl/tnPI (10 ml)£Jna., 3B#^ia 

£<7)M£M:^:*X^ (2.0iDl)l:i«U li<Dy^?MM75H?; 

jn*.. ^uizTnmmmwvtz. s«£Mee™su nmz^^y^m 

M^y^^*M75F (5.0ml)tcMU 4 -7 P nO-V>tt- 
)V (347 mg, 2.4 mmol), KSfcfrUtfA (1.32 g, 9.6 mmol) SrjQ^T, 5 0*CT" 
2P#|BHft#Lfc. X^;H— (60 mDSJDAT, ?K 

aiSL^o ^n&^'J*y^D^h^7-f- ( / \+-y-> : »Kx?JP=10:l- 
5:1) TttfiUT. X^/-;P«kO«gli^UT«IEft'&«J (535 mg, 75X) £*Sfi 

'H-NMR (400 MHz, CDCI 3 ) 5: 3.86 (3H, s), 5.57 (1H, s), 6.8-6.9 (3H, m), 
6.91 (2H. d, J=8.4 Hz), 7.00 (2H, d, J=8. 4 Hz), 7.06 (2H, d, 1=6.8 Hz), 
7.11 (2H, d, J=6.8 Hz), 7.16 (1H, s), 7.81 (1H, m). 

1R (ATR) cm"': 1513, 1475, 1240, 1037, 821. 

MS m/z: 443 (M + +H). 

15 0: 2 - [ [ (4-^DP7xX;i/) Xjk^Xjk] - (2, 5-^7 

MD7i^) - 1 -*?)V- 1 H-^>vW s^7-;p (jMl 

A) Rtf2- [ [ (4-^DQ7xZJl/) TJkZ^ik] ~ (2, 5-/7M 
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mmmi4 6T'm<bntz2- 1 1 (4-*no7xx;w - (2, 5- 

y7MD7i-JW - l¥L-'<> % M5.? % J-fr (190 

mg, 0.474 mmol) 0*9 (12 mDMlC, -fct'J ^t>Ia7 A 

E7K»(60 mg)£iJDA, 3 OXiBRfl:*** (6 lOftJO^LT, 1 7l$ffl«#L 
fee JR*«t*Blx^P (60 nDfcJP*., £n£7k<h&*n:fe&7KT»L£:. £ 

^07h^77>f- (a*+T> : gfgp:^=6: 1-4:1) TttfiLT, 

ab-&i»A) (48 mg, 23*)fc*H*Jli:UT. Sttfl^tt tft£«JB) (23 mg, 

<t£® A 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.90 (3H, s), 6.14 (1H, s), 6.9-7.1 (2H, m), 
7. 26-7. 42 (3H, m). 7.39 (2H, d, J=8.8Hz), 7.46 (2H, d, J=8.8Hz), 7.81 
(1H, d, J=8.0 Hz), 8.16 (1H, m). 

IR (ATR) cm" 1 : 1726, 1606, 1493, 1360, 1184, 1085, 768. 
mp: 213-214 *C'. 
MS m/z: 433 WW. 

Anal, calcd for C 2l H, 5 CIF 2 N,0S: C 58.27*: H 3.49*; N 6. 47*; S 7.41*; 
CI 8.19*; F 8^78*. Found: C 58. 08*; H 3. 62*;N 6.53*; S 7.35*; CI 8.10*; 
F 8. 74*. 

'H-NMR (400 MHz, CDC 1 3 ) 5: 3.35 (l/2*3H, s), 3.78 (1/2*3H, s), 5.52 (1/ 
2*1H, s), 5.57 (1/2*1H, s), 6.78-7.1 (2H, m), 7.2-7.4(7H, m), 7.76-7.95 
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(2H, m). 

IR (ATR) cm' 1 : 1490, 1238, 1054, 820, 731. 
mp: 130-131 X:. 
MS m/z: 417 (M'+H) . 

FAB-MS: 477.0646 (Calcd for C 2I H I6 C1F 2 N 2 0S : 477.0640). 

£1&M 15 1: 2 - [ [ {4-VUU73i~)V) 7,)Vt$»-)V\ - (2, 5-v?7 

Ma7xr^) - 1 5 1 H--f $.? X J-)V 



HMU 4 7T*#e>nfc2- C C (4-2nay*-)V) - (2, 5- 

y7Mn7i-;i/) -i-^5=-;p-5-^pd-ih— fs^y-;v- 

(141 mg, 0.37 mmol) <D*?/-)l (12 ■ "t^'J ?7 i >KA7> ; E 

-^AB37K?P#3(60 mg)£iO;L, 3 0 XjSRiTStKISItIc (6 ml) > 64 ftlB) 

y-;^e>i^^b$-&T, «IBft^tt (103mg, 67X)&fc£*MKil£UT&fc. 

■H-NMR (400 MHz, CDC 1 3 ) 5: 3.71 (3H, s), 5.88 (1H, s), 6.93-7.08 (2H, 

m), 7.03 (1H, s), 7.43 (4H, s), 7.98 (1H, m). 

IR (ATR) cm" 1 : 1490, 1467, 1313, 1 149, 1079, 818, 729. 

mp: 179-180 *C. 

MS m/z: 417 (M + +H). 

Anal, calcd for C I7 H I2 C1 2 F 2 N 2 0 2 S: C 48. 90*; H 2.93*; N 6.71*; S 7.68*; 
C! 16.99*; F 9.11*. Found: C 48.90*; H 2.93*; N 6.77*; S 7.80*: 
CI 17.02*; F 9.19*. 
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15 2: 2 - [ [ (4-^DP7x-;^) TJVfc^M Z (2, 5-^7 



«0U 4 8T#e>tlfc2- [ [ (4-^DP7x-;W - (2, 5- 

y7i^P7i3) ^7V-)l (124 mg, 0.35 mmol) (Dp^y-JU 

(6.0 mD^^C, -b ; E l J7'x>^A7>^E^ , 7AEg7Kfn#| (30 mg)£flDX., 
3 0 %»{b7j<m7jc (3 mD^JP^T, 15 m®®ftLfz. S^lCiiXf;!, 

(60mi)^joA, ^n^?^^^^^^^^^. ®m*$k7mm.-?>?*iso 
its® (9i mg, m)*m&&vi&ti,Tmz. 

'H-NMR (400 MHz, CDCl 3 ) <5 : 6.21 (1H, s), 6. 92-7.08 (2H, m), 7.41 (2H, d, 
J=8.8Hz), 7.45 (1H, d, J=3.6Hz), 7.56 (2H, d, J=8.8Hz), 7.86 (1H, d, 
J=3.6 Hz), 7.94 (1H, m). 

IR (ATR) cm"': 1488, 1319, 1149, 1076, 817, 727. 
mp: 163-164 "C. 
MS m/z: 386 (M*+H) . 

Anal, calcd for C I6 H 10 C1F I N0 2 S 2 : C 49. 819S; H 2.61%; N 3.63%; S 16.62%; 
CI 9. 19%: F 9.85%. Found: C 49.98!!!: H 2.61%: N 3.77$; S 16.60*: 
CI 9.25*; F 9.87*. 

mmm 153 : 2- [ [ (4-»dd7i^) tj±*=M - (2, 5-^7 

MP7XZJI/) -1- (4-^h^>7x-il/) -1H- fS^V- 
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UeO 




4 9Tl#e>n^2 - [ [ (4-^PP7xZ;W tt] - (2, 5- 
y7M0 7i^) -1- <4-*f *v7x-;U) -1H-^>1/ 

-f 5^l/-;Kl18 mg, 0.27 mo I) ©**/-;U (12 ml)M£> -fa^U?^ 
^A7> ; E-^AE7Kfiltl (60 mg)$rllP^, 3 0 9SigBS<fc7K3t* (6 ml) ^riDX. 

t. 64 sMtsnx^i/ (60 mDfcia*., ^ns*tfia*pft 

£tt£X*/-;W>5*glMfc;*1tT, SIESfb^tt (76 mg, BOttfc&feiMfcilt 

'H-NMR (400 MHz, CDC 1 3 > 6: 3.89 (3H, s), 5.83 (IH, s), 6.93-7. 05 (4H, 
m). 6.97 (2H, d, J=8.8Hz), 7.01 (2H, d, J=8. 8 Hz), 7.38 (2H, d, J=8.8 H 
z), 7.41 (2H, d, J=8.8 Hz), 8.15 (1H, m). 
IR (ATR) cm" 1 : 1513, 1492, 1332, 1155, 836. 
mp: 150-151 TC. 
MS m/z: 475 (M 4 +H). 

Anal, calcd for C^CIF^S: C 58. 13*: H 3.61*; N 5. 90%: S 6.75*; CI 7. 
47*; F 8.00*. Found: C 58.09*; H 3.51*; N 5.99*; S 6.88*; CI 7.48*; F 8. 
06*. 

2 8 : 5- U5M1/7JU»-;P) -\-1>9J-)V 

ft 
o 

5- (^Jl/^tf) -1-1>9/—)U (682 mg, 5.08 mmol) <Di/?un* 
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(25 ml) mmz 3 - ? p Dii&Mtt (2.10 g, 12.2 mmoi) fclWAMfc 
T2B#TO« i Ufe. SWJMEiil&i, SttK^X^UX-T^fcill*., 

> : **/-;P=19 : l»fflfa5«fc0»fe»li*«Eai»L» *ffi^<Hj (517 mg, 
3.11 mmol, 61 %) &&fiiMK*J»£LT&&. 

'H-NMR (400 MHz, CDC I,) d: 1.50-1.67 (4H, m), 1.84-1.94 (2H, m), 2.90 
(3H. s), 3.03 <2H, t, J = 8.0 Hz), 3.68 (2H, I, J = 6. 1 Hz). 

2 9 : 5- C*±2kZ^k*^2k> ^>^tzJk 



5- U^yUPJfcxjW -l-^>^/-;U (344 mg, 2.07 mmol). 
HM+y^ (0.441 ml, 6.21 mmol) 1&TSY UX^;U73 > (1.15 ml, 8.28 
ml) 05?*PO**> (15 ml) /§^C0t:iCTH^tt^tfUv>^ (659 n 
g, 4.14 mmol) £2m*., £i&KlT3l$IHfti$L&. £«£*KT»f^ Wf$ 

?££7 7 «y *>a U P7h^77^f-i:#L SBfcx^;ngfflg&<k 0 f# 
fc#li£«ffiift»U atKffr&tt (183 mg, l.ll mmol, 54 %) £MferfttKtl« 
t LT#fc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.76-1.97 (4H, m), 2.55 (2H, t, J = 7.1 Hz), 
2.91 (3H, s), 3.04 (2H, t, J = 7.8 Hz), 9.79 (1H, s). 

3 0 : 1- (2, 5-y7MD7x3) -5 - (*?)W\s*=.)V) 
- 1 -^>9 J-)V 



l-yp^-2. 5 -v7;i/^D^>-tf> (0.151 ml, 1.34 mmol) 0rh7 
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th*P77> (5 ml) 8f£&-78'CfcTtt#U n -7 k<D^*V> 
m& (0.843 ml, 1.34 mmol) £flDX.fc. J£J»atl£-78'Ct;:T 5 - (*3\>l>* 
^>?;J— ;U (183 mg, 1.11 mmol) Ofh7kKn77> (5 ml) 
jgfcCin*, RafcT30$HWl#Lfc. BSi^^fiJm 5>X3MI> 

-1 : 2jgfflSB<fcD$fc#B£«ffi»lfiU Sffi<b^» (116 mg, 0.42 mmol, 37 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.49-1.69 (2H, m), 1.71-1.97 (4H, m), 2.89 
(3H, s), 3.01 (2H, t, J = 8.1 Hz), 5.02 (1H, t, J = 6.2 Hz), 6.88-7.01 
(2H, m), 7.16-7.22 (1H, m). 
MS m/z: 296 (MHNH 4 ). 

t£50J 3 1 : 1- (2, 5-^7>>M-P7xX;U) -5- OjfjkXjk^XjU) 



1- (2, 5-y7M0 7i-JW -5- (pWPTUUtfXJl,) - 1 
9J—)V (278 mg, 1.00 mmol) <Dz/#un*9> (5 ml) OtXTHJ 
X-?;U75> (0.209 ml, 1.50 mmol), #l>Tj&(t;;<^>7Jl/*Xj|/ (0.115 ml, 
1.50 mmol) £JD;L. aaKT3P3raft#Lfc. K£S£ft&fBfta* TKKTifc 

#bnfc?M57 7 7 •> 'J At-'J^ a7 h ^57^ - t:#L, ^+1t> : @£ 
g&X3\>U=l : li§MJ;D#fc#il«EMU mitt&to (278 mg, 0. 78 m 
mol, 78 X) &*6«ltt«HtLT»fc. 
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'H-NMR (400 MHz, CDC 1 3 ) 6: 1.48-1.71 (2H, m), 1.85-1.98 (3H, m), 2.03-2. 
13 (1H, Hi), 2.90 (3H, s), 2.90 (3H, s), 3.02 (2H, 1, J = 7.8 Hz), 5.82 
(1H, dd, J = 8.6, 5.1 Hz), 7.01-7.19 (3H, m). 
MS m/z: 374 (MHNH 4 ). 

mmm 154: 1, 4-^7;^a-2- [1- c (4-/h^>7i^) t, 



1- (2, 5-^7MD7i-JW -5- {*3-)Wl*-)V) ^>^)V= 
*?>7>)\s*i—h (139 mg, 0.39 mmol) CON, N-y^*M7 5H (2 
ml) mmz, 4-/ b*->^>-tf>^/t--;i' (0.058 ml, 0.47 mmol), 
vmtiWl* (81 mg, 0.59 mmol) £jJP;L mUlZXimmMt? Lfzo RfoM 

nztifcmmztzy-jv (2 mi) c^l. o < c(ct^v> (#u?a^ 

;i/^7^/l7-;i/7 7-h3;wt<7>b\ 2KHS0 5 KHS0 4 K 2 S0 4 ) (480 mg, 0.78 m 
mol) <D7k (2 ml) «£}JD;ifcc TO^tl^^{CT3B#P^i y^D 

-x;kct^^, 3ixu rnmit&y) m w, 0.20 mmoi, 51 %) 

"H-NMR (400 MHz, CDC 1 3 ) 6 : 1.34-1.52 (2H, m), 1.79-1.95 (2H, m), 2.05-2. 
16 (1H, m), 2.42-2.52 (1H, m), 2.87 (3H, s) , 2.92-2.99 (2H, m), 3.85 (3H, 
s), 4.48 (1H, dd, J = 11.0, 2.9 Hz), 6.80-6.89 (1H, m), 6.87 (2H, d, J 
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= 8.8 Hz), 6. 94-7.00 (1H, m), 7.19-7.25 (1H, in), 7.51 (2H, d, J = 8.8 H 
z). 

IR (ATR) cm" 1 : 2951, 1595, 1496, 1271, 1 132, 1084, 1022, 970. 
Anal. Calcd for C„H„FAS 2 : C, 52.76; H, 5.13; F, 8.79. Found: C, 52. 57; 
H, 5.13; F, 8.71. 
MS m/z: 433 (M + +H). 

^ffiM 15 5: 1. 4-y7J^D-2- [5- (/fJ^JI/^^) -1- 



mmn 5 4t\5im<Djjmz&K>. 1- (2, 5-/7Mp7x^jw -5 

- (*3-)V7,)V*~)V) <>?-)l=*?>7>)l*j— h (127 mg, 0.36 mmol) 
t^7x;-^ (0.037 ml, 0.36 mmol) mttk&Wl (83 mg, 0.21 m 

mol, 58*) 

'H-NMR (400 MHz, CDC1 3 ) 8: 1.34-1.52 (2H, m), 1.79-1.97 (2H, m), 2.07-2. 
20 (1H, m), 2. 44-2. 55 (1H, m), 2.87 (3H, s), 2.90-3.01 (2H, m), 4.51 (1H, 
dd, J = 10.9, 3.6 Hz), 6.75-6. 84 (1H, m), 6. 92-7.00 (1H, m), 7.19-7.27 
(1H, m), 7.38-7. 46 (2H, m), 7. 55-7.65 (3H, m). 
MS m/z: 420 (M + +NH 4 ). 

mmm ise : 1. 4-/7MD-2- ci- r (4-^ju7x~;u) %)v 

fr-JUT -5- (*5Ml/7JU*rjU) ^y^M ^>if> 



mmmi 5 itfsimommz&t), 1- (2, 5--77;m-o7x^ju) -5 
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- ^>^;U=/^>X;i/^^— h (139 rag, 0.39 mmol) 

tp ■ h)\,Z.y?-*-)V (58 mg, 0.47 mmol) SfiEffc'&tt (65 mg, 0.1 

6 mmol, 40 X) &6fit&*<!: LT#fc. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.33-1.51 (2H, m), 1.77-1.96 (2H, m), 2.03-2. 
16 (IH, m), 2.37-2.51 (1H, m), 2.40 (3H, s), 2.87 (3H, s), 2.90-3.00 (2H, 
m), 4.49 (IH, dd, J = 11.1, 3.8 Hz), 6.79-6.88 (1H. m), 6.94-7.02 (IH, 
m), 7.19-7.26 (IH, m). 7.21 (2H, d, J = 7.8 Hz), 7.48 (2H, d, J = 7.8 H 
z). 

1R (ATR) cm"': 2943, 1597, 1498, 1269, 1142, 1084, 957, 868. 
Anal. Calcd for C l9 H 22 F 2 0 4 S 2 : C, 54.79; H, 5.32; F, 9.12. Found: C. 54.67; 
H, 5.30; F, 9.10. 
MS m/z: 417 (M + +H). 

mmm 157: 2- [1- [ (3-^dp7i^) tjv^m -5- 



mmmi s 4tm&<Dj3mz.&9, 1- (2, 5-^7MD7xr;w -5 

- (jWPyUU*— ;W ^>^;U=^^>XJU^^— h (127 mg. 0. 36 mmol) 
t3-^na^.>^>^-t-)V (0.041 ml, 0.36 mmol) (6. 
3 mg, 0.014 mmol, 4 X) £eSf&*£LT&fc. 

'H-NMR (400 MHz, CDC1 3 ) (5: 1.34-1.54 (2H, m), 1.79-1.97 (2H, m), 2.08-2. 
21 (IH, m), 2.41-2.56 (IH, m), 2.88 (3H, s), 2.90-3.03 (2H, m), 4.51 (IH, 

dd, J = 10.6, 3.4 Hz), 6.78-6. 90 (IH, m), 6.95-7.06 (IH, m), 7.19-7.29 
(IH, m), 7.36 (IH, t, J = 7.8 Hz), 7.49 (IH, d, J = 7. 8 Hz), 7.55 (IH, d, 

J = 7.8 Hz), 7.56 (IH, s) . 
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MS m/z: 437 (MHH). 

15 8: 1, 4-y7MD-2- [ 1 - [ XJl 



nMMl5 4tmU<D%mz&Q, l- (2, 5-^7MD7x-;W -5 
- {^)V7.)V^)V) ^>^)V=^^>X)^±—h (127 ng, 0.36 mmol) 
t.m-b)VX.>tt—)V (0.043 ml, 0.36 mmol) Srfflt^ SIIH'fk'&tt (26 ng, 
0. 062 mmol, 17 X) *&&®nt LTt#fc, 

'H-NMR (400 MHz, CDC 1 3 ) 5: 1.33-1.52 (2H, m), 1.78-1.96 (2H, m), 2.03-2. 
19 (1H, m), 2.34 (3H, s), 2.39-2.51 (1H, m), 2.87 (3H, s), 2.91-2.99 (2H, 
m), 4.50 (1H, dd, J = 11.0, 3.4 Hz), 6.78-6.86 (1H, m), 6.93-7.02 (1H, 
m), 7.19-7.33 (2H, m), 7.36-7.44 (3H, m). 
MS m/z: 417 (MHH). 

mMM 15 9: l. 4-y7Ma-2- [l- r (3-/h^y7i^) X 
;l/fr-jH -5- (*?-)V7,)V*-)l) C±k±M ^>-fe?> 



mmmi s4iiftm<ni5miz£K), 1- (2, 5-^7Md7x-jw -5 

- (;WUyUI'#-;W ^>^;P=^^>^^^— b (127 mg, 0. 36 mmol) 
£3-/ h + i/^>Hf>^-;i/ (0.044 ml, 0.36 mmol) ^fB4"fc£t> 
(25 mg, 0.059 mmol, 16 X) £Gfit&*£UT&;fc. 

•H-NMR (400 MHz, CDC 1 3 ) 6: 1.34-1.51 (2H, n), 1.79-1.95 (2H, m), 2.06-2. 
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18 (1H, m), 2.42-2.52 (IH, m), 2.87 (3H, s), 2.90-3.00 (2H, m), 3.75 (3H, 
s), 4.52 (1H, dd, J = 11.5, 4.6 Hz), 6.80-6.87 (1H, m), 6.94-7.01 (IH, 
m), 7.05 (IH, s), 7.10 (IH, d, J = 8. 1 Hz), 7.21 (IH, d, J = 8. 1 Hz), 7. 
21-7.29 (IH, m), 7.32 (IH, t, J = 8. 1 Hz). 
MS m/z: 433 (M*+H). 

mt&W 16 0: 1. 4-v ? 7;U^a-2- [1- [ (4-7J^D7i^) X 



mmmi 5 Atnm^mz^. 1- (2, 5-y7Ma7x-jw -5 

- (t^JVZJl-fo-JV) ^>^)U=^^yX)l^i—h (127 mg, 0.36 mmol) 
t4-7MD^>t'>ft-^ (0.038 ml, 0.36 mmol) glE{t£* 
(35 mg, 0.083 mmol, 23 %) *B&m%.t LT#fc„ 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.38-1.53 (2H, m), 1.82-1.97 (2H, m), 2.08-2. 
20 (IH, m), 2.47-2.57 (IH, m), 2.88 (3H, s), 2.92-3.02 (2H, m), 4.50 (IH, 
dd, I = 11.0, 4.4 Hz), 6.78-6.88 (IH, m), 6.95-7. 02 (IH, m), 7.05-7.13 
(2H, m), 7.22-7. 32 (IH, m), 7.57-7.64 (2H, m). 
MS m/z: 438 (M + +NH 4 ). 

mmm iei 4- [ [1- (2, 5-^7Md7x^) -5 - (^^mu* 
^>3-)i] 7iy-ji/ 



5 4tfflffi(Dj5mz&r). 1- (2, 5-/7MD7iZJW -5 
- (*?-)l7,)V*z.)l) ^>?Ml/=^>7Jl/*:h- h (127 mg, 0. 36 mmol) 
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£4-*)li]7V7*J— )V (45 mg, 0.36 mmol) WEMk&to (63 ng, 

0.15 mmol, 42 %) &&GX»&£.lsXWt. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.34-1.52 (2H, m). 1.80-1.93 (2H, m), 2.03-2. 
18 (1H, m), 2.42-2.52 (1H, m), 2.88 (3H, s), 2.90-3.00 (2H, m), 4.47 (1H, 
dd, I = 10.8, 3.2 Hz), 5.44 (1H, s), 6.78-6.87 (1H, m), 6.81 (2H, d. J 
= 8.8 Hz), 6.94-7.01 (1H, m), 7.19-7.28 (1H, m), 7.48 (2H, d, J = 8. 8 H 
z). 

MS m/z: 419 (M*+H). 

16 2: 1- [ [1- (2. 5-y7MD7x3) - 5- Ojf2kZ 

)i7js-jv) ^y^)V] x)i*~)V] 1-7 9 v> 




%mm 5 4tmm<D%mz&K>, 1- (2, 5-^7Mn7i-jw -5 

- {*3-)V7,)V-fc-)V) ^>^)V=^9>X)V^i—h (127 mg, 0.36 mmol) 
tl • 9 Vytt— )V (57 mg, 0.36 mmol) fltffiflS'&ft (48 mg, 0. 

11 mmol, 29 %) &&&BiHt LT#fc. 

•H-NMR (400 MHz, CDC1 3 ) 6: 1. 29-1.46 (2H, m), 1.72-1.90 (2H, m), 2.13-2. 
26 (1H, m), 2.29-2.40 (1H, m), 2.83 (3H, s), 2.82-2.93 (2H, m), 4.79 (1H, 
dd, J = 11.3, 3.9 Hz), 6.66-6.75 (1H, m), 6.87-6.94 (1H, m), 7.24-7.31 
(1H, m), 7.45 (1H, t, J = 7.6 Hz), 7.58-7.62 (2H, m), 7.94 (1H, d, J = 8. 
1 Hz), 8.01 (1H, d, I = 7.6 Hz), 8.08 (1H, d, 1 = 8.1 Hz), 8.73 (1H, d, 
J = 8. 6 Hz). 
MS m/z: 453 (M + +H). 

nifoW 16 3: 2- [ [1- (2. 5-y7i^D7x^) -5- (Z9MU7. 
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F 



5 4<h|W]1$(75^^ck0, 1- (2, 5-y7MD7i3) -5 
- (pWPyUMw ;M ^>5 1 ;i'=^^>X;l/*^— h (127 mg, 0. 36 mmol) 
t2-MW7b^>'M (54 mg, 0.36 mmol) SrfflK W>B<t&M 

(62 mg, 0.14 mmol, 39 %) &afe*»*£LT#fc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 1.28-1.53 (2H, m), 1.78-1.96 (2H, m), 2.17-2. 
30 (1H, m), 2.42-2. 53 (1H, m), 2.86 (3H, s), 2.88-3.02 (2H, m), 5.03 (1H, 

dd, J - 11.3, 3.9 Hz), 6.90-7.04 (2H, m), 7.13-7.20 (1H, m), 7.39-7.47 
(2H, m), 7.50 (1H, br s), 7.90 (1H. br s). 10.08 (1H, br s). 
MS m/z: 443 (M + +H). 

1 6 4 : 4- [ [l- (2, 5-y7MD7x^) -5 - OjfjL* 
)!,&-)],) ^y?-M TJV^M bfUv> 



%WSK\ 5 4£|WU$07j7*CckD, 1- (2, 5-i?7)MrU7x.-M -5 
- (jWl/yUP*— ;W ^>5 i ;U=^^>7.;i/^^— h (127 mg, 0. 36 mmol) 
(t4-^;^7 P htf , J v> (40 mg, 0.36 mmol) MZikaW} (38 mg, 0. 

093 mmol, 26 %) &&&fo*it LTftfc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.27-1.60 (2H, m), 1.70-1.90 (2H, m), 2.00-2. 
13 (1H, m), 2.35-2. 48 (1H, m), 2.88 (3H, s), 2. 90-3.04 (2H, m), 4.56 (1H, 
dd, J = 10.6, 4.3 Hz), 6.78-6.85 (IH, m), 6.95-7.03 (1H, m), 7.22-7.30 
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(1H, m), 7.45 (2H, d, J = 5. 2 Hz). 8.75 (2H, d, J = 5.2 Hz). 
MS oi/z: 404 (M'+H). 

1 6 5 : 2 - [ [l- (2. 5-y7MP7x^) -5- OjgjkX 
)Vt£-)V) ^>±M XjMl^ik] 



^JfiWl 5 4t^O^teC«k0, I" (2, 5-y*7MD7x-JW -5 
- (^^TJM^U) ^>^;U=^^>X;^^-- h (127 mg, 0.36 mmol) 
t2-*)lt)-?b¥ } )iS> (40 mg, 0.36 mmol) TOft^* (72 mg, 0. 

18 mmol, 50 X) £Bfef&*£UT?#fc. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.36-1.52 (2H, m), 1.78-1.96 (2H, m). 2.10-2. 
21 (1H, m), 2.35-2.46 (1H, m), 2.87 (3H, s), 2.90-3.03 (2H, m), 5.11 (1H, 
dd, J = 10.9, 3.8 Hz), 6.82-6.91 (1H, m), 6.92-6.98 (1H, m), 7.24-7.31 
(1H, m), 7.48-7.54 (1H, m), 7.79-7. 87 (2H, m), 8.75 (1H, d, J = 4.6 Hz). 
MS m/z: 404 (M*+H) . 

mmm 1 6 6 : 2- r [1 - (2, 5-^md7i^) -5- Ojf^kZ 



%mmi 5 4tmm<Dj3m\z&D. 1- (2, 5-^7^071^) -5 

- JW ^>5 1 ;U=^^>X;^^— H (127 mg, 0.36mmol) 

£2-*rJ U >^-JU (58 mg, 0.36 mmol) Sli2ffc£tt (90 mg, 0.2 

0 mmol, 55 » LT^fe. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.39-1.59 (2H, m). 1.80-1.99 (2H, m), 2.13-2. 
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26 (1H, m), 2.42-2.53 (1H, m), 2.86 (3H. s), 2.91-3.02 (2H, m), 5.33 (1H, 
dd, J = 11.1, 3.1 Hz), 6.74-6.82 (1H, m), 6. 88-6.96 (1H, m), 7.31-7.36 
(1H, m), 7.72 (1H, t, J = 7. 1 Hz), 7.86-7.92 (3H, m), 8.24 (111, d, J = 8. 
5 Hz), 8.29 (1H, d, J = 8. 8 Hz). 
MS m/z: 454 (M'+H). 

16 7: 2- [ [1- (2, 5-y7MD7xrjl/) -5- 



H^Jl 5 4tn%k<7)l5mz&V). 1- (2, 5-y*7JWD7xZJW -5 
- (*3Ml/7JM^;i/) ^>3-)V=*$y7,)V*j—V (127 mg, 0.36 mmol) 
t2-^)VtszfV^^^ : y> (40 mg, 0.36 mmol) «IB*"fr&fcl (55 mg, 

0.14 mmol, 38 %) £Mfe«tl«<h LT?#£. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.38-1.60 (2H, m), 1.79-1.98 (2H, m), 2.11-2. 
25 OH, m), 2.37-2. 47 (1H, m), 2.88 (3H, s), 2. 90-3.02 (2H, m), 5.31 (1H, 
dd, J = 10.5, 3.4 Hz), 6.89-7.02 (2H, m), 7.33-7. 39 (1H, m), 7.52 (IH, 
t, J = 4.9 Hz), 8.91 (2H, d, J = 4.9 Hz). 
MS m/z: 405 (MM-H). 

l 6 8 : 5- [ [l- (2, 5-y7Ma7x-^) -5 - i^)V7, 
)±£=M 7Jl/*-;i/] -l-^^-lH-fh7'/-^ 



mmmi5 4t^im(o^mz^o, 1- (2. 5-y7MD7xzjw -5 

- (^^MUTJU*^) ^>3-)\,= *$y7s)l*j—V (127 mg, 0.36 mmol) 
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£l-*?)V-5-*)W7b-l, 2, 3, 4-fh7 1 /-^ (42 mg, 0.36 
nmol) £Jfll^ MXMt^m (75 mg, 0.18 mmol, 52 %) £«&«#)ff <>: LTt# 

fee 

'H-NMR (400 MHz, CDCI3) 6: 1.43-1.65 (2H, m), 1.82-2.01 (2H, m), 2.18-2. 
31 (1H, m), 2.49-2.60 (1H, m), 2.90 (3H, s), 2.92-3.06 (2H, in). 4.10 (3H, 
s), 5.12 (1H, dd, J = 11.0, 3.7 Hz), 7.03-7.22 (3H, m). 
MS m/z: 409 (M*+H). 

MMM 16 9: 2- [ [l- (2. 5-y7MD7x^) -5 - (*5MU7> 
<ftA) Rtf2- C [1- (2. 5-^7Mn7x^) -5- Oj^jkXjkj! 

-ju) ^>5P;i/l 7ju?fr-ji/l -i-/fjv-iH- fs^V-ju (fc-B-^jB) 




ISJfim 5 4£^«©#ft£J:D* 1- (2, 5-^7MP7i^W -5 
- (*3 t ;p;UI'*— ;W ^>^;U=^^>X;U*^— h (127 ing, 0.36 mmol) 
t2 -*)Ui7h- 1 -^M^ 1 /-;!' (41 mg, 0.36 mmol) ^f2 
fl;£#jA (45 mg, 0.12 mmol, 32 X) &tfejftWtLt, «Efl:£«B (47 
mg, 0.11 mmol, 32 X) £&fifflrt#»KfcLTftfc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.45-1.67 (2H, m), 1.82-2.02 (2H, m), 2.09-2. 
21 (1H, m), 2.41-2.52 (1H, m). 2.89 (3H, s). 2.92-3.08 (2H, m), 3.66 (3H, 
s), 4.91 (1H, dd, J = 11.1, 4.5 Hz), 6.78-6.84 (1H, m), 6.90 (IH, s), 6. 
93-7.01 (2H, m). 7.12 (1H, s). 
MS m/z: 391 (M*+H) . 
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'H-NMR (400 MHz, CDC1 3 ) 6 : 1.37-1.66 (2H, m), 1.81-1.96 (2H ( m), 2.12-2. 
23 (1H ( m), 2.45-2. 56 (1H, m), 2.88 (3H, s), 2.91-3.03 (2H, m), 3.59 (3H, 
s), 4.89 (1H, dd, J = 10.9, 4.0 Hz), 6.93 (1H, d, J = 0.7 Hz). 6.97-7.0 
8 (3H, id), 7.19 (1H, d, J = 0.7 Hz). 
MS m/z: 407 (M'+H). 

170 : 2- [ [l- (2, 5-y7MD7x^) -5 - {^)V7, 
)\,ft-)V) <y^M 7,^1 4 ~M -1, 3-^>7^77-;i/ 



mmmi 5 4tmm<Dxm\z£v. 1- (2, 5-y7j^D7izjw -5 

- (*3-)V7.)V-fc-)V) ^>9MU=^>X;U*:J— h (127 mg, 0. 36 mmol) 
t2-/M7'h^>!/?7 1 /-JV (60 mg, 0.36 mmol) £J3V\ mttk&W} 
(78 mg, 0.18 mmol, 49*) *&fflftmt LTtffc 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.37-1.48 (2H, m), 1.72-1.91 (2H, m), 2.09-2. 
29 (2H, m), 2.83 (3H, s), 2.85-2.95 (2H, m), 4.66 (1H, dd, J = 10.5, 4.1 
Hz), 7.01-7.08 (3H, m), 7. 48-7. 50 (2H, m), 7.87-8.08 (2H, m). 
MS m/z: 444 (MM-H). 

Ilfj 17 1: 2- [1- [ (2-7DD7x^) TJUfr-)!/) -5- 

juxjufr-;!/) i>?)i] -1, A-^y^u^yay 



###J3 lTt#6ttfc 1 - (2, 5-v7MD7xrJH -5 - (/3MI/7. 
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0?fr=*9>Z)lft1—b (1 27 mg, 0.36 ramol) ON, N-v 5 
;*3\H/*;UA75 K (2 ml) 2-^DP^>if>5 L ^-;U (0.041 ml, 

0.36 mmol), &V>TJfcK;&U9A (62 mg, 0.45 mmol) £lm*.. MfcT4l$IHHB 

mt>ntzmk**2 j-k (2 mi) c»#u ot:nT^v> c&utfA'W 

^V ; ey-y->'l/7 7— h^>A'^>H, 2KHS0 5 KHS0 4 K,S0 4 ) (439 mg, 0.71 mmo 

no* (2 mi) mmzMtto mmG®*£UfcT\mmMto& v?uu 

mt>nfzmfe*Wun*?> (4 ml) KJ&#U on-T3-^DOi®£,t 
#K(95 mg, 0.36 nrnol) £JO*-fc. RjS®^*J^ta»IT4I^IHHii:-5^ l& 

JUx-x;i/fcT»$M& aWBftfcft (59 mg, O.Ummol, 38 %) £S£ 

'H-NMR (400 MHz, CDCl 3 ) 6: 1.39-1.60 (2H, m), 1.82-1.97 (2H, m), 2.10-2. 
22 (lH, m), 2.37-2.48 (lH, m), 2.87 (3H, s), 2.91-3.02 (2H, m), 5. 13 (1H, 
dd, J = 10.7, 3.7 Hz), 6.79-6.87 (1H, m), 6.90-6.97 (1H, m), 7.23-7.33 
(2H, m), 7.46-7.55 (2H, id), 8.75 (1H, dd, J = 7.9, 1.6 Hz). 
MS m/z: 437 (M*+H) . 

mm 17 2: 1, 4-'J7)V*U-2- [1- [ (2 -7JM"Cl7xXJl/) 7 
JVfc-M -5- U^JlZJV^Jid ^y^M ^>H> 
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F 



50 



mmmn itmm<D-j5mz^K>, 1- (2, 5-v7Mo7i^) -5 

- {*5-)V7s)Vifr—)V) *>3-)V=*9y7*)Vifr1r—Y (127 mg, 0.36 mmol) 
t2-7^tD^>€>ft-^ (0.040 ml, 0.36 mmol) ^tafb^tl 
(71 mg, 0.17 mmol, 47 *) &fifet»*tLT^fc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.39-1.60 (2H, m), 1.80-1.98 (2H, m), 2.10-2. 
22 (1H, m), 2.44-2.54 (1H, m), 2.88 (3H, s), 2.96 (2H, t, J = 7.4 Hz), 4. 
84 (1H, dd, J = 10.7, 4.4 Hz), 6.78-6.85 (1H, m), 6.90-6.96 (1H, m), 7.1 
0-7.21 (2H, m), 7.22-7.29 (1H, m), 7.52-7. 60 (2H, m). 
MS m/z: 421 (M 4 +H). 

t$m 17 3: 1. 4-S?7JM-P-2- [1- [ {2-*?-)V7 x.-M TJk 
-5- (*3-)\/X)\sfr-M ^y^-M ^>-if> 



mmmi 7 1 tmmvjjmz&K) , 1- (2, 5-77MP7i^) -5 

- U^PyUM^W *>?-)V=*9>Z>)Vft1—h (127 mg, 0. 36 mmol) 
to- Y)V3Ly^3r-)l (0.042 ml, 0.36 mmol) SrfflV*. ^fE^tl (38 mg, 
0.091 mmol, 25 X) £efitfr5fc<!:LT#fc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.33-1.55 (2H, m), 1.79-1.95 (2H, m), 2.09-2. 
21 (1H. m), 2.37-2.47 (1H, m), 2.63 (3H. s), 2.87 (3H, s), 2.92-2.98 (2H, 
m), 4.61 (1H, dd, J = 11.2, 3.4 Hz), 6. 75-6. 82 (1H, m), 6.89-6.97 (1H, 
m), 7.16 (IH, t, J = 7.6 Hz), 7.22-7.31 (2H, m), 7.43 (1H, I, J = 7. 6 H 
z), 7.43 (IH, t, J = 8.0 Hz). 
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MS m/z: 417 (M 4 +H). 

mmm 1 7 4 : 1, 4--yy)ita-2- LLzlI (2-^b^y7xz;i/) x 
jUfr-jH -5 - (tf-jwift-ji) <y±M ^>-£> 



7 ltmm<»1j&\z£Q. 1- (2, 5-^7Ma7xz;W -5 
- (^jl/TJ!/*-^) ^>5=-;P=^^>XJI/*^— h (127 mg, 0.36 mmol) 
t2-*h ! ¥i'1>'&>tt~-fr (0.044 ml, 0.36 miol) £ffit^ 8lffiMfr&to 
(52 mg, 0.12 mmol, 33 %) Z&fflft^t LT^fc, 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.33-1.55 (2H, m), 1.78-1.96 (2H, m), 2.06-2. 
17 (1H, m), 2.36-2.47 (1H, m), 2.87 (3H, s), 2.90-3.00 (2H, m), 4.00 (3H, 
s), 5.13 (1H, dd, J = 11.2, 3.2 Hz), 6.78-6.95 (3H, m), 6.98 (IH, d, J 
= 7.8 Hz), 7.27-7. 33 (IH, m), 7.46-7. 53 (1H, m), 7.63 (1H, dd, J = 8.0, 
1.7 Hz). 

MS m/z: 433 (MHH). 

17 5: 2- [1- [ (4-^PD7x-JU) 7>}Vft~M -6- 



A--Jy)VtU^yMy (lOO mg, 0.33 mmol) £##0iJ2 8T#btl7c5- 

(pWPyUP*— -i-^>^/— ;u (110 mg, 0.66 mmol) owux> (2 

ml) femz : s7 J ^V.yy^-n-Zf^h-fottyy (177 mg, 0.66 mmol) 
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Mb, II 5 tifc y xfju-f JH:x IStili, sjru Sffift^ft (14 
0 ng, 0.31 mo l, 94 X) LT&fc. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.22-1.38 (2H, m), 1.39-1.56 (2H, m), 1. 73— l. 
86 (2H, m), 2.03-2.16 (IH, m), 2.41-2.52 (1H, m), 2.88 (3H, s), 2.95 (2H, 

t, J = 7.9 Hz), 4.50 (IH, dd, J = 11.5, 3.2 Hz), 6.80-6.89 (1H, m), 6.9 
5-7.04 (1H, m), 7.22-7.28 (1H, m), 7.38 (2H, d, J = 8.5 Hz), 7.52 (2H, d, 

J = 8.5 Hz). 

IR (ATR) cm" 1 : 2949, 1500, 1475, 1317, 1294, 1275, 1 136, 1084, 964, 752. 
Anal. Calcd for C 19 H 21 C1F 2 0 4 S 2 : C, 50.61; H, 4.69; CI, 7.86; F, 8.43; S, 1 
4.22. Found: C, 50.59: H, 4.67; CI, 8.04; F, 8.39; S, 14.15. 
JMffil 3 2 : 5-gaa-2-gUS? >tt—)l> 

H Tx a 

2, 5-y^nDtf'J^> (296 mg, 2.00 mmol) ©X^y- )V (4 ml) feWL 
\Ztt%.m (152 mg, 2.00 mmol) £jbn*.fc&, 18NrMinSfta«Ufc. RJ&MG 
«5*M£T?frSlLfc&, 7k$?»U£A (198 mg, 3.00 mmol) 0tK (1 ml) 

U fc&ttfcHttfc^X^UX-' r;HCT*#«. $ie4"fc£$) (83 mg, 

0.57 mmol, 29 %) ^M^BMtbXWz, 

'H-NMR (400 MHz, CDC 1 3 ) 6: 7.35 (1H. dd, J - 9.3, 2.4 Hz), 7.46 (1H, d, 

] = 9.3 Hz), 7.64 (IH, d, J - 2.4 Hz). 
MS m/z: 146 (M*+H) . 
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mmm 1 7 6 : f [1- (2. 5-y7^Q7i-JI/) -5 

TX° 

###|3 OT^enfcl - (2, -5- (jWI* 

;i/4s-;U) )]/ (100 mg, 0.36 mmol) ©y^DD/^> (5 ml) 

igi&KI, 0'CfCThUX5 1 ;i/75> (0.060 ml, 0.43 mmol), fc\/*"&&it*9> 
TJl^-JU (0.033 ml, 0.43 mmol) SriD*., £ififcT3l$rai!8#bfc. SJ&JS'S' 

#bnfcSS©N, N->?^f;HhM7iH (4ml) 5-7DD- 
2-tfUv J >5 1 *-;U (52 mg, 0.36 mmol), #^Tf^BI# U #A (62 mg, 0.45 

^>:Wtl^=l : 1 »ffl»«kD#&#H£&flBE»«U «BBft^«5 (116 
mg, 0.29 mmol, 79*) £&feW#JK£UT#7c. 

■H-NMR (400 MHz, CDC 1 3 ) 6: 1.39-1.64 (2H, m), 1.83-2.17 (4H, m), 2.88 
(3H, s), 2.92-3.06 (2H, m), 5.20 (1H, t, J = 7.6 Hz), 6.84-6.92 (1H, m), 
6.96-7.02 (1H, m), 7.05 (1H, dd, J = 8.6, 0.7 Hz), 7.11-7.18 OH, m), 7. 
43 (1H, dd, J = 8.6, 2.5 Hz), 8.37 (1H, dd, J = 2.5, 0.7 Hz). 
MS m/z: 406 (M'+H). 

$mM 17 7: 5-?oa-2- [ [1- (2. 5-y7MD7x^) -5 
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5-^PD-2- [ [1- (2, 5-/7MD7x-JW -5- 
;U7fr-;U) ^y^-M ttl fcf'Jv> (100 mg, 0.25 mmol) <D*&;-)1 (2 in 

K. 2KHS0 5 KHS0 4 KjS0 4 ) (303 mg, 0.49 mmol) £>tK (2 ml) MSriOX-fco £ 
«jg^ft&M»CT22l^raigt-5^ v£pp^>£^7MCT»L£. W 

X3MU=1 : 1 »a&J:0$&#ffl&«E»«U SfBffc&to (61 mg, 0.14 mmo 
I, 56%) £LT#fc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.37-1.53 (2H, m), 1.80-1.97 (2H, m), 2.09-2. 
20 (IH, m), 2. 36-2. 48 (1H, m), 2.88 (3H, s), 2.96 (2H, t, J = 7.5 Hz), 5. 
07 (1H, dd, J = 11. 1, 3.8 Hz), 6.86-7.02 (2H, m), 7.23-7.31 (1H, m), 7.7 
4 (1H, d, J = 8.3 Hz), 7.79 (1H, dd, J = 8.3, 2.2 Hz), 8.67 (1H, d, J = 
2.2 Hz). 

Anal. Calcd for C I7 H I8 C1F,N0 4 S, 0. 25H 2 0: C, 46.15; H, 4.21; F, 8.59; N, 3.1 
7; S, 14.50. Found: C, 46.38; H, 4.11; F, 8.40; N, 3.20; S, 14.22. 
MS m/z: 438 (M + +H). 

3 3 : Vttmms- (6 3 -hf'JSW Q-x^JU 

5-75/-2-£DDl£'J5» (643 mg, 3.00 mmol) £l££ttflft (10 ml) 
KljftKU -VC\ZTm$&j-YWk (207 mg, 3.00 mmol) (1 ml) feW. 

zmrisfrc s^^^6o < ctx3o^M^^^. mwzxvttimo- 
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X^jl/^U 1 ^ (481 mg, 3.00 imol) <9tK (1 ml) ^Sr^T^/i. KfoMa 

% (148 mg, 0.63 mmol, 21 %) ^ffelftiWtlTifc, 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.37 (3H, t, J = 7. 1 Hz), 4.63 (2H, t, J = 7. 

1 Hz), 7.41 (1H, d, J = 8.3 Hz), 7.76 (1H, dd, I = 8.3, 2.4 Hz), 8.45 (1 

H, d, J = 2.4 Hz). 

MS m/z: 234 (M*+H). 

17 8: 2-^dP-5- f [1- (2, 5-y7MD7i^) -5 



i/ttffiMS- (6-t7nn-3-W/)l) O-Xf-JV (145 mg, 0.62 mmo 

i) <D3L$j-)i (3 mo mmzmfeimfc-i-vwhymm. (3 mo 
- $ d □ - 3 - tf u y^-)v^n^MWt vxmco 

###|3 OTttbnfcl- (2, 5-v 5 7;i/^-n7x^JW -5- (/^X 
;Utf;-jU) -l-^>^7— ;i/ (173 mg, 0.62 mmo I) <D~sf nn*?> (5 ml) 
M1I> 0riCThUX5 1 ;U7S> (0.130 ml, 0.93 mmol), %.^X-i&it*?> 
7JUtf;-JU (0.060 ml, 0.78 mmol) giSlCT2S#r B llf #L£o jS^^ 
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#<bftitM©N, N-y/?;^A7$H (6 ml) 
3-t?U-^>5 L ^-;k *^THK*U^A (107 mg, 0.78 mmol) £JjQ;i, £ 
ifiK:T2l$IB!*#l/fc. JSJft^WcB^x^fcin*., *fcTft»ft, 5«KS 

#6*lfc5iiS£v#Dn**> (5 ml) fc»#U (TCfcT 3 PDja^Jft 
M (214 mg, 1.24 mmol) *ini*.MfcT2l$ra!Jt#Lfc. £JftR^4fc€l&£ 

zm&Mmm&Lfzo § West* u a w 

77^-i:i«iu ^\+-y-> : mmx^=2 ■. \®m&&z>®it#mzffimMffiis 

&. ttbn^a^^vX^UX-x^JCTgfe^, 3StU HfBl"b£#f (187 mg, 
0.43 mmol, 69 X) £afi*»*£bT*Sfc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.40-1.57 (2H, m), 1.84-1.98 (2H, m), 2.11-2. 
22 (1H, m), 2.50-2. 60 OH, m), 2.89 (3H, s), 2. 93-3.02 (2H, m), 4.48 (1H, 
dd, J = 10.4, 3.8 Hz), 6.82-6.91 (1H, m), 7.00-7.07 (1H, m), 7.24-7.29 
(1H, m), 7.38 (1H, d, J = 8. 3 Hz), 7.79 (1H, dd, J = 8.3, 2.4 Hz), 8.48 
(1H, d, J = 2.4 Hz). 

IR (ATR) cm" 1 : 3059, 1566, 1495, 1446, 1279, 1161, 1107, 829. 
Anal. Calcd for C I7 H 18 C1F 2 N0 4 S 2 : C, 46.63; H, 4.14; CI, 8.10; F, 8.68; N, 
3.20; S, 14.64. Found: C, 46.36; H, 4.29; CI, 8.08; F, 8.65; N, 3.25; S, 
14.57. 
MS m/z: 438 (M'+H). 

%W\ 17 9: 2- [1- (y^D^->^;^->) -5- (tf-JWVft 
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###J3 0Ti#bnfcl - (2, 5-v7JU^a7x^JU) -5- 
)\,-fr-)V) - l-s<>? /— )V (100 mg, 0.36 mmol) <Dz/truu*$y (3 ml) 
mmz, 0t:tThUX^;U7 5> (0.072 ml, 0.52 mmol), X^T'mt*?> 
X;U*x;U (0.033 ml, 0.43 mmol) £flD;t, ^iSKTl Wit £*t^£ 

^^nfe^WT-thXh'J^ (3 ml) mtiUZ. □^tf>^-Jl/ (0. 
066 ml, 0.54 mmol) , ^T^itf: v^A (176 mg, 0.54 mmol) £fiP*-> ^ifi 

x^;u=2 : l^M=fcD#fc#i®£MEMU;t. 

t#e>nfcM£^oa*;?> (3 ml) M£¥U ot\zXS -^DOji^E 
« (113 mg, 0.43 mmol) £iP*.Ml;:T2flf F^JtJ^bfc. MJft^£#)£lj&£ 

3i£«ffi§SSLfc. #btl^S^7 7 -y y ay 'J * W □ v h 
77^-l:#L, ^\+U-> : «x^;U=3 : 2/gtH« OUfc^SWIffil/ 
fc. t#bftfc0#£vX^UX-7\>l4CTft*H£. 35iU ^IBft-a^ (53 mg, 
0.13 mmol, 36 %) £ B&B^t LT#fc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.03-1.27 (3H, m), 1.30-1.70 (5H, m), 1.78-2. 
10 (7H, m), 2.40-2.6.0 (2H, m), 2.88 (3H, s), 2.90-3.02 (2H, m), 4.54 (1H, 
dd, J = 11.1, 2.6 Hz), 7.04-7.15 (2H, m), 7.36-7.42 (1H, m). 
1R (ATR) cm"': 2931, 1495, 1273, 1 126, 1117, 976. 
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Anal. Calcd for C I8 H 26 F 2 0 4 S ? : C, 52.92; H, 6.41; F, 9.30; S, 15.70. Found: 
C, 52.85; H, 6.31; F, 9.34; S, 15.53. 
MS m/z: 409 (M'+H). 

mUkW 18 0: 4- [4- [ ri- (2, 5-y7MD7i-^) -5- 

?)i7.)V*~)V) ^>^)V] 7x_;u] : e;u^u> 



6 OTfc&ttfcl, -A-WMU-l- [1- [ (4-7MD7 

x-jio -5- (*3MP;uu*-ju) ^yj-M ^>-fe*> (40 mg, 

0.095 mmol) (DV^hTsiVt^i/ K (0.5 ml) ; &J1/^U> (0.012 m 

1, 0.14 mmol), 1 -^WHf^'J v> (0.017 ml, 0.14 mmol) £2J0A> 

80 < ClCT24«MUfc o E«^€:^M^3i«^D-7h^7 7^- (* 

/T-tv-hV)v/*m<j)®&®mt*®.m) ic-atsju fenfci#*i?x 

^;|/X— ?JU»CTifeJMk mmt§® (43 mg, 0.088 mmol, 92 %) £ 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.31-1.51 (2H, m), 1.77-1.94 (2H, m), 2.02-2. 
14 OH, m), 2. 38-2.50 (1H, m), 2.88 (3H, s), 2.90-3.00 (2H, m), 3.28 (4H, 
t, J = 4.9 Hz), 3.85 (4H, t, J = 4.9 Hz), 4.47 (1H, dd, J = 10.6, 3.5 H 
z), 6.78 (2H, d, J = 9.0 Hz), 6.83-6.90 (1H, m), 6.94-7.01 (1H, m), 7.1 
9-7.24 (IH, m), 7.44 (2H, d, J = 9.0 Hz). 
IR (ATR) cm"': 2962, 1591, 1498, 1271, 1131, 1090, 976, 926. 
Anal. Calcd for C 21 H„F,N0,S,: C, 54.19; H, 5.58; F, 7.79: N, 2.87; S, 13. 
15. Found: C, 53.93; H, 5.53; F, 7.90; N, 2.87; S, 13.17. 
MS m/z: 488 (M*+H). 
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mm] i 8 i : 1- [4- [ [1 - (2. 5-/7 MD7i^) - 5 - 



8 OfcEHS0#i5fcfc«fc9, 1. 4-y7Wn-2- [1- [ (4- 

7Mo7i-jw >uu*~;W -5- (pWUtju*-;u) *>^;u 

> (100 ng, 0.24 mmol) < htf^U> ? > (0.035 ml, 0.36 mmol) £rffl^ MfEft 

(83 ig, 0.17 mmol, 71» %&&W3it LTftfc. 
■H-NMR (400 MHz, CDC1 3 ) 6: 1.30-1.51 (2H, m), 1.56-1.72 (6H, m), 1.76-1. 
93 (2H, m), 2.01-2.13 (1H, m), 2.36-2.48 (1H, m), 2.87 (3H, s), 2.88-3.0 
0 (2H, m), 3.34 (4H. br s), 4.45 (1H, dd. J = 11.5, 3.4 Hz), 6.75 (2H, d, 
J = 9.0 Hz), 6. 82-6.90 (1H, m), 6.92-7.00 (1H, m), 7.16-7.23 (1H, m), 7. 
38 (2H, d, J = 9.0 Hz). 

IR (ATR) cm"': 2935, 1591, 1495, 1282, 1122, 1090. 

Anal. Calcd for C 23 H 29 F,N0 4 S 2 : C, 56,89; H, 6.02; F, 7.82; N, 2.88; S, 13. 

21. Found: C, 56.73; H, 5.99: F, 7.88; N, 2.93; S, 13.22. 

MS m/z: 486 (M*+H). 

18 2: 4- [1- (2. 5-y7MD7i^) -5-*^;U7JUfr 
-)\,1>?-)],7s)Vfc-)V\ -N, N-v*5MU7-U> 





mmmi 8 o tw\mv>i5mz&<o , 1, 4-v7>m-d-2- ci- c u- 
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> (100 mg, 0.24 nimol) £5>*^75 >JfiBSUtt (58 mg, 0.71 mmol) 
8fffifl5£4*l (83 mg, 0.19 mmol, 78*) &afit&*£UT*»fc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 1.30-1. 50 (2H, m), 1.76-1.93 (2H, m), 2.01-2. 
12 (1H, m), 2.36-2.48 (1H, m), 2.87 (3H, s), 2.88-3.00 (2H, m), 3.03 (6H, 
s), 4.45 OH, dd, J = 11.2. 2.9 Hz), 6.55 (2H, d, J = 9.0 Hz), 6.82-6.9 
1 (1H, in), 6.93-7.01 (1H, m). 7.18-7.24 (1H, m), 7.38 (2H, d, J = 9.0 H 
z). 

IR (ATR) cm" 1 : 2941, 1603, 1496, 1284, 1269, 1230, 1138, 1088. 

Anal. Calcd for C 20 H 25 F 2 N0 4 S 2 : C, 53.91; H, 5.66; F, 8.53; N, 3.14; S, 14. 

39. Found: C, 53.61; H, 5.61; F, 8.51; N, 3.06; S, 14.35. 

MS m/z: 446 (M + +H). 

%mm 18 3: 1- [4- [ [1- (2, 5-^7MD7xrj[/) - 5 - 

K>?-)V} TJUfr-Jl/) 7x~;i/] -4-*?)Wl7i?> 



y (100 mg, 0.24 mmol) 1 1 -*3MUtf ^y> (0.040 ml. 0.36 mmol) 
K «8B<b*&«5 (68 mg, 0.14 mmol. 57 35) £6fif&*i: LTfcfc. 
'H-NMR (400 MHz, CDC 1 3 ) 5: 1.31-1.51 (2H, m), 1.77-1.94 (2H, m), 2.02-2. 
13 (1H, m), 2.35 (3H, s), 2.36-2.48 (1H. m), 2.53 (4H, t, J = 5. 1 Hz), 2. 
87 (3H, s). 2.88-3.00 (2H, m), 3.34 (4H, t, J = 5. I Hz), 4.46 (IH, dd, J 
= 11.0. 3.7 Hz), 6.77 (2H, d, J = 9.0 Hz), 6.82-6.90 (IH, m), 6.92-7.01 




mmmi 8 otmuoum^io, 1, 4-v7Mp-2- ci- c u- 
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(1H, 01), 7.18-7.23 (1H. m). 7.41 (2H, d, J = 9.0 Hz). 
IR (ATR) cm-': 1595,1495, 1292, 1134, 1090, 1003, 968. 
Anal. Calcd for C^F^S,: C, 55.18; H, 6.04; F, 7.59; N, 5.60; S, 12. 
81. Found: C, 54.92; H, 5.92; F, 7.66; N, 5.60; S, 12.80. 
MS m/z: 501 (MHH). 

W&m 18 4: N-^>'y)\^-4- [1- (2, 5-y7^D7x^) -5 



&ttm 8 otmm<DJjtik\z.&K>. 1, 4-v7Mp-2- [i- [ u- 

7Ma7i^w >uu#-;u -5- <;W1*jm*:i;w *>^;w ^>-fe" 

> (100 mg, 0.24 mmol) bft-1>?)V*?-)V7§ > (0.046 ml, 0.36 mmol) 
SrfflK SK-ft^Hl (34 mg, 0.065 mmol, 27 %) £Sfif&*£ LT&fc. 
■H-NMR (400 MHz, CDC1 3 ) 6: 1.30-1.50 (2H, m), 1.76-1.93 (2H, m), 2.01-2. 
13 (1H, m), 2.36-2.48 (1H, m), 2.87 (3H, s), 2.88-3.00 (2H, m), 3.11 (3H, 
s), 4.46 (1H, dd, J = 11.4, 3.5 Hz), 4.58 (1H, d, I = 17.5 Hz), 4.63 (1 
H, d, J = 17.5 Hz), 6.60 (2H, d, J = 9. 0 Hz), 6.78-6. 86 (1H, m), 6.89-6. 
98 (1H, m), 7.12 (2H, d, J = 7. 1 Hz), 7.13-7.20 (1H, m), 7.24-7.35 (3H, 
m), 7.35 (2H, d, I = 9.0 Hz). 
IR (ATR) cnf': 1593, 1493, 1390, 1281, 1 124, 1088. 
Anal. Calcd for C 26 H 29 F 2 N0 4 S 2 : C, 59.86: H, 5.60; F, 7.28; N, 2.69; S, 12. 
29. Found: C, 59.74; H, 5.52; F, 7.35; N, 2.76; S, 12.44. 
MS m/z: 522 (MHH). 

H» 18 5: N-^>vJl/- 4 - fl - (2. 5-y7^tD7i-^) -5 
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O 



xmMisotmmmjsmz&t)* 1, 4-y7Mo-2- [1- [ (4- 

7M0 7rrjW -5- (^WU^sfcrJW 1>?)V\ iyK 

y (100 mg, 0.24 mol) <h^>> ? ;i'75> (0.039 ml, 0.36 mmol) £/8K 9 
IEfc£ft (49 mg, 0.097 mmol, 41 X) £fifetft*£: LT^#fc. 
'H-NMR (400 MHz, CDC 1 3 ) 5: 1.31-1.50 (2H, m), 1.78-1.93 (2H, n), 2.01-2. 
13 (1H, m), 2.37-2.48 (1H, m), 2.87 (3H, s), 2.89-3.00 (2H, m), 4.36 (2H, 

br d, J = 3.7 Hz), 4.46 (1H, dd, J = 11.2, 3.2 Hz), 4.61 (1H, br s), 6. 
51 (2H, d, J = 9.0 Hz), 6.80-6.87 (1H, m), 6.90-6.98 (1H, m), 7.15-7.22 
(1H, m), 7.29-7.40 (5H, m), 7.34 (2H, d, J = 9.0 Hz). 
IR (ATR) cm"': 3411, 1597, 1495, 1282, 1142, 1086, 870. 
Anal. Calcd for C 25 H 27 F 2 N0 4 S 2 0. 25H 2 O: C, 58.63; H, 5.41; F, 7.42; N, 2.74; 

S, 12.52. Found: C, 58.59; H, 5.27; F. 7.49; N, 2.78; S, 12.61. 
MS m/z: 508 (M + +H). 

3 4 : 6 - (t-^W7i^k>'j;^-» -1- (2, 5 -S?7 

md7i^) - 1 



1 _ 7 * D ^_ 2> 5-y7JWn^>-tf> (0.956 ml, 8.46 mmol) ©fh7 
tFD77> (30ml) jg&£-78 < CK:T«£#U n-7^ , J^AO^t> 
mm (6.46 ml, 10.2 mmol) SijnAfc. RfcM&toZ-lSXtiZT 6 - ( t -7*^ 
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;U5;7x-;U->U;U*+-» ^*i-*1r—)V (2.50 g, 7.05 mmol) ©fh7th' 
□ 77> (20 ml) jg«CjDA, TOK:T30#Hft#Ufc. £J&B&fe&*ft£ 

= 9: lftttffi£9ftfc#B£tt£ftl8U «R8Effc£4fc (2.92 g, 4.65 mmol, 88 

'H-NMR (400 MHz, CDCI 3 ) 5: 1.04 (9H, m), 1.21-1.90 (8H, m), 3.64 (2H, t, 
J = 6.3 Hz), 4.96 (1H, t, J = 6.5 Hz), 6.86-7.01 (2H, m), 7.13-7.20 (1H, 
m), 7. 32-7.45 (6H, m), 7.62-7. 70 (4H, m). 

18 6: 6- [ (5-gaP-2-hf'J>W) T.)\sfc-)V\ - (2, 5 - 



6- (t-^Wx^k>'j;W ^~>-l- (2, 5-v7M07i 



mz. 0'C»CThUX5 1 ^7^> (0.619 ml, 4.44 mmol), &^T*ifrffc**>7s 
(0.258 ml, 3.33 mmol) £iDA. MfCT2I^Wtt#Lfc. S^^tl 

He>nfeM©N, N-y/f;WA75 h* (20 ml) JgffcK* ###|3 2 
-C^bn/c5-7PP-2-t°U^>^^-;U (323 mg, 2.22 mmol), 
K*U!7A (368 mg, 2.66 mmol) £jjq;L, ^CT3B#M#bfco £j£rE£t> 




x;U) -1 — 'vfrtJV — ;U (1.04 g, 2.22 mmol) <D5?9uu*?> (20 ml) & 
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m (1.18 g, 4.44 mmol) ZlJa^UlZTimmUftbtco Kfofesmzmfok 

f^nfcM^f h7tKo77> (10 ml) 7^<kxh7^;U 
7>t^AOfh7th'n77>ili (3.33 ml, 3.33 mmol) £in*., ^i®^ 

^^>:SI^XW=7:3M«Ot#fc^iii^MmML,, ^fE^tl (47 
7 mg, 1.22 mmol, 55*) ^fififi^Jf £ UTtffco 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.17-1.59 (6H, m), 2.04-2.17 (1H, m), 2.30-2. 
42 (1H, m), 3.59 (2H, 1, J = 5.3 Hz), 5.07 (1H, dd, J = 11.6, 2.8 Hz), 6. 
84-6.92 (1H, m), 6.93-7.01 (1H, m), 7.26-7. 32 (1H, m), 7.74 (1H, dd, J = 
8.3, 0.7 Hz), 7.78 (1H, dd, J = 8.3, 2.2 Hz), 8.67 (1H, dd, J = 2.2, 0. 
7 Hz). 

MS m/z : 390 (M f +H) . 

MMM 18 7: 5-/7 pp- 2- [ [1- (2, 5-y7MD7iZjl/) 



x=-M -l—^ttS—fr (308 mg, 0.79 mmol) Oh;H> (5 ml) BWZ 
•>77^5 1 t/>h , J-n-7^7*7> (424 mg, 1.58 mmol) © KfUX> 

(3 ml) mm&tiattVt. imwtntmffilsfz. R*5IB*»*M*T»»Ufc 
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^^nfcS^^^X^WX-xJUlTifc^ «82^«I (96 mg, 0.2 

6 mio 1, 33 X) £afif&*£LTftfc. 

'H-NMR (400 MHz, CDC1 S ) 6 : 1.12-1.42 (3H, m), 1.58-1.66 (1H, m), 1.77-1. 
86 (2H, m), 2.11-2.25 (2H, in), 2.91 (2H, br s), 6.79-6.89 (1H. m), 6.97- 
7.04 (1H, m), 7.06-7.13 (1H, m), 7.50 (1H, d, J = 8.3 Hz), 7.72 (1H, dd, 

J = 8.3, 2.4 Hz), 8.65 (1H, dd, J = 2.4 Hz). 
IR (ATR) cm-': 2933, 2862, 1493, 1302, 1 190, 1153, 1 107, 1012. 
Anal. Calcd for C I7 H 16 C1F,N0 2 S: C, 54.91: H, 4.34; CI, 9.53; F, 10.22; N, 
3.77; S, 8.62. Found: C, 54.88: H, 4.50; CI, 9.65; F, 10.35; N, 3.80; S, 

8.76. 

MS m/z: 372 (MHH). 

##£4 3 5 : 7 - (t-7"^y7x^y'JMty) -1- (2, 5-y7 
MD7i^) - l-'V/gy-Jt/ 



5-^7;i/^0^>-fef> (1.21 ml. 10.7 mmol) (Dxh^k 
HD77> (40 ml) mfoZ-lVClZTmWL. n-Zf^)W)^A0^D->m 
m (8.50 ml, 13.4 mmol) £iPAfc. JE«S^*-78 , CfcT 7 - (t-7?)V 
*J7x.— )),=/*) (3.28 g, 8.90 mmol) 0fh7tKD 

(20 ml) mmztiaZ. Ei&KT30#IW«#Lfc. KJfciB£«j££ifi*T 
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=9 : l»ffi»J;Dft&#ffl£«JEaW6U (3.88 g, 8.04 nmol, 90 

'H-NMR (400 MHz, CDCI 3 ) <5 : 1.04 (9H. m), 1.21-1.92 (10H, m), 3.64 (2H, 
t, J = 6.5 Hz), 4.97 (1H, t, J = 6. 5 Hz), 6.86-7.00 (2H, m), 7.13-7.20 
(1H, m), 7.33-7.44 (6H, m), 7.62-7.70 (4H, m). 

mmm iss: 7- [ (5-^DP-2-bruvjp) xmi=M - (2, 5- 



7- (t-yfJk/7i^y'jmy) -1- (2, 5-^tD7i 
-)!/) - 1 -<\-J9J— )V (1.04 g, 2. 15 nmol) <DWuu*9> (20 ml) i& 
WL\Z. 0 < ClCThUx^;U75> (0.601 ml, 4.31 rnmol), % &\,*HVL{b*9>Z 
(0.250 ml, 3.23 'mo I) &in*, MtCT2l^|gHti^Ufe. £ftffi£<Mj 

zmmmwMzxmmz. &®m&m7kmmj-hvv&\zTf&mis> 5M, 5 

fcfcnfcSSON, N-^^*M7SK (20 ml) III:, ###|3 2 
Tl#£>n7c5-£DD- 2- bfU^>^-;U (314 mg, 2. 15 ramol), 
gtfj'J^A (357 mg, 2.59 no I) Sim*., MfcT3ll#Mfl|#Ufc. 

&$ti?zmte&y9an**> (20 mi) t:ggL, ot:icT3 -^ooiaftA 
« (1.14 g, 4.31 nmol) £^£r&fCT2TOWL£. £j&Jg£#l£l*l£ 

iWcM$fh7th*D77> (10 ml) £»#U 7 7lkfh7» 
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7>^E-^7A©x h^k Kn77>j8ffc (3.23 ml, 3.23 mmol) £iJD*., W&\Z 

^^>:BKx^=7:3»maJ«kO#fc»iii*«m««L. «fEfc^» (59 
5 ng, 1.47 mmol, 69 8!) £&t&ifi$$JM£UT#fc. 

'H-NMR (400 MHz, CDCI,) 6: 1.14-1.66 (8H, m), 2.03-2.17 (1H, m), 2.29-2. 
40 OH, m), 3.60 (2H, t, J = 6. 6 Hz), 5.06 (1H, dd, J = 11.6, 3.1 Hz), 6. 
84-6.91 (1H, m), 6. 92-7.00 (1H, m), 7.25-7.31 (1H, m), 7.74 (1H, dd, J = 
8.3 Hz), 7.78 (1H, dd, J = 8.3, 2.2 Hz), 8.67 (1H, dd, J = 2.2 Hz). 
MS m/z: 404 Oi*+H). 

%mm 18 9: 5-7PP-2- [ [1- (2, 5-y7MP7x-)l/) 



7- [ (5-7PD-2-e'Jy;W X;i/#x;l/| - (2, 5-v J 7JU*P7 
xx;U) )V (436 mg, 1.08 mmol) ©h;PX> (8 ml) iSSKC 

•/77^5 1 l/>hU-n-75 : M7*7> (579 mg, 2.16 mmol) <D MUX> 
(3 ml) MfciPAfeft, 16^WUPf»J18SLfc. Ej£fi£« bfc 

ienf;l#JylfiH-TJW;T», SfHfl;^ (79 mg, 0.2 

0 mmol, 19 X) LT#fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.32-1.63 (6H, m), 1.82-1.94 (2H, m), 2.42-2. 
52 (2H, m), 2.79-2.90 (2H, m), 6.81-6.90 (1H, m), 6. 97-7. 07 (2H, m), 7.48 




a 
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(1H, d, J = 8.6 Hz), 7.71 (1H, dd, J = 8.6, 2.5 Hz), 8.65 (1H, dd, J = 
2.5 Hz). 

IR (ATR) cm"': 2933, 2864, 1493, 1308, 1188, 1 159, 1 107, 101 1. 

Anal. Calcd for C I8 H 18 C1F 2 N0 2 S: C, 56. 03; H, 4.70; CI, 9.19; F, 9.85: N, 3. 

63; S, 8.31. Found: C, 55.92; H, 4.77; CI, 9.23; F, 9.90; N, 3.67; S, 8. 

41. 

MS m/z: 386 (M'+H). 

3 6 : 2, 5-v7;i/^a7x-Jl/-4- ¥ U 




OH 



\-Zfu^-2, 5-y*7MD^>t'> (1.08 ml, 9.60 mmol) Ofh^t 
HD77> (30 ml) mW.^-nV,\ZXmW\y. n--J?-)W : ?Vk(D^* J &>m 
m (7.32 ml, 11.5 mmol) £JO;t£o £jt>^£«-78 < ClCT4 - E 'J i?>t>)V 
^^vJJI/f t K (0.764 ml, 8.00 mmol) <Dfh7th'077> (10 ml) ®1& 
HiPA> |W]ffifcT30#F B TO£L/r o £Jfc^£tl£llS£T#jS^ vX^X- 

n^ntzMW^^ v?u\i)iJL-7-MzTm&'&* mut^m a. 15 

g, 5.20 mmol, 65 %) LT#£. 

'H-NMR (400 MHz, CDC1 3 ) 6: 4.25 (1H, br s), 6.09 (1H, s), 6.89-7.05 (2H, 
m), 7.14-7.23 (1H, m), 7.34 (2H, d, J = 5.4 Hz), 8.44 (2H, d, J = 5.4 H 
z). - 

19 0: 5-7PP-2- [ (2, 5 -/7MD7x^-4 - M 'J ~J 
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2, 5-v7;M-D7x-^-4-E'JS>,>M£y-JU (221 mg, 1.00 mmol) 
0y^DD^> (10 ml) ®m\Z, 0 , ClCThUX^;i/7S> (0.279 ml, 2.0 
0 mmol). ^^tiW^>XJH;^ (0.116 ml, 1.50 mmol) SriOA, 

xmmmwbtco &&ui!imzmim*\zTmfr'&. %mm*mMm-rv 

i^nfc^N, N-y^^J^MTS K (10 ml) ###J3 2 

T#^tlfc5-^Pn-2-tf'J> ? >^-^ (145 mg, 1.00 mmol), 
8tf7'J7A (166 mg, 1.20 mmoDSrJjn;^ ^iS(£T2i$FiS]j&#Lfc. 

U mtiit^ (267 mg, 0.77 mmol, 77 %) £lt£@&<hLT#£ 0 

'H-NMR (400 MHz, CDC1 3 ) <5 : 6.52 (1H, s), 6.92-6.98 (1H, m), 6.99-7.06 

(1H, m), 7.48 (1H, dd, J = 8.5, 0.7 Hz), 7.17-7.23 (1H, m), 7.34 (2H, d, 

I = 6.1 Hz), 7.47 (111, dd, J = 8.5, 2.4 Hz), 8.33 (1H, dd, J = 2.4, 0.7 

Hz), 8.54 (2H, d, J = 6. 1 Hz). 
MS m/z: 349 (M + +H). 

19 1: 5-gPd-2- [ (2, 5-y7^D7i-^-4-lf'Jy 

s-^pd-2- [ (2, 5-v7;^P7x-;i/-4-truv;p/?;i') ^ 
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tfijy> (239 mg, 0.68 mmol) <D*9J—)V (6 ml) mWz. ffCfcZT** 

y> (^'j^A^;i/^v ; ey-y-;i'7 7-h3>/^>h\ 2khso 5 khso 4 k 2 so 4 ) 

(631 mg, 1.03 mmol) <D7k (12 ml) mW.*1®Xtz. gfcil£«l£&»K:T3B 

El*fr&«9 (67 mg, 0.18 mmol, 26 %) *&M/SJa£ LTt#fc, 

'H-NMR (400 MHz, CDC1 3 ) 5: 6.44 (1H, s), 6. 96-7.08 (2H. m), 7.48 (2H, d, 

J = 6.3 Hz), 7.70-7.77 (1H, m), 7.79 (1H, dd, J = 8. 3, 2.2 Hz), 7.84 (1 
H, dd, J = 8.3, 0.7 Hz), 8.61 (2H, d, J = 6.3 Hz), 8.67 (1H, dd, J = 2. 2, 

0.7 Hz). 

IR (ATR) cm" 1 : 1591, 1493, 1329, 1161, 1107, 1014. 

Anal. Calcd for C l7 H,,CIF 2 N 2 0 2 S: C, 53. 62; H, 2.91; F, 9.98; N, 7.36; S, 8. 
42. Found: C, 53.55; H, 2.87; F, 10.10; N, 7.40: S, 8.55. 
MS m/z: 381 (MHH). 

HJSfll 19 2: 5- (4->pq^>-g>x;PaftnjM?-;u) - 1 H-t-H^V 



4-£DD7x— ;U7"feh-Hj;U (2. 81 g, 13.0 mmol) ~JkX$ h 
U X3\>U7 5 >JfilBfi[ (4.24 g, 65.2 mmol) ON, N-y^?J^M75 H 
(100 ml) «7»h'JDA (10.8 g, 78.2 mmol) *1ti\A.%VC\ZT\mm 




•CI 
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« (2.53 g, 9.78 mmol, 75 %) &&&mfctLTWco 

'H-NMR (400 MHz, CD 3 0D) 6 : 5.02 (2H, s), 7.62 (1H, d, J = 8.6 Hz), 7.73 

(2H, d, J = 8.6 Hz). 
MS m/z: 300 (M 4 +H+CH 3 CN) . 

nmm 1 9 3 : i-^v^u-s- u-^uu^y^.y7s)V^)V^)V) - 

yj-xKz^zik (Iffi^i 9 3 -A) RXt2-1>i?)V- 5 - (4-?PQ 
^>g>;UU»x;M^JtO -2H-rh77-^ (Httfrl9 3-B) 



5 _ (4-/7DD7i-J^M-JW^W -lH-fh77-Jl/ (837 mg, 
3.24 mmol) t^>^)V7JV3—)V (0.335 ml, 3.24 mmol) Cy^OD/^> 
/fh7kFD77> (1:1) (20 ml) feWUZ, TkftT, h'J7x^X7-f 
> (849 mg, 3.24 mmol) SiO*. 77y^JI/^>SEyX^ (0.510 m 

1, 3.24 mmol) SffifflKTiSTUfc. R^^fcMfcT16BM*#Lfc«, 
MffiTO L , ft 6 ttfc»?££ 77r>ayUW7D7hy-77^- £tt Ufc. 
s\*?> : B»X5 t ;P=4 : ligffi8B±9ftfc#IB**ffi»*U $fHgtt# 
193-A (406 mg, 1.16 mmol, 36 X) Rtf HffBSttte 1 9 3-B (317 mg, 0. 
91 mmol, 28 %) *&&®WtLTmc. 

NOE (nuclear Overhauser effect, ^-/WNtf-tf-HHl*) £8*K:J:0» 
Jlttftl 9 3-A^ck^tt^l 9 3-B©«|ji*ftSLfc. 
Uttftl 9 3 -A 

'H-NMR (400 MHz, CDC 1 3 ) 6: 4.46 (2H, s), 5.88 (2H, s), 7. 22-7.43 (5H, 
m), 7.51 (2H, d, J = 8. 7 Hz), 7.57 (2H, d, I = 8.7 Hz). 




H14&193-A 



ft1H*193-B 
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MS m/z: 349 (M*+H). 
1 9 3 - B 

'H-NMR (400 MHz, CDC 1 3 ) 6: 4.68 (2H, s), 5.72 (2H, s), 7.22-7.45 (5H, 
m), 7.33 (2H, d, J = 8.6 Hz), 7.55 (2H, d, J = 8. 6 Hz). 
MS m/z: 349 (MHH). 

19 4: 6- (l-^>'^-lH-fh7'/-Jl/-5-fJl') -6- 



l-^>^-5- (4-^PD^>f>XM-JWfJW - lH-fh7 
(Jltt#19 3-A) (174 mg, 0.50 mmol) <h 5 - (t-»y^f^ 
yUM+y) -l-t>*/— (146 mg, 0.60 mmol) <Z)Wl/X> (5 ml) 
Ky7y/fl^>hU-n-yW7*7> (161 mg, 0.60 mmol) £JD 

if.tlf:M 7 7 7 y a y U ^y';^ 07 h 7 >f -II#L, A*+f-> : g£ 
«X3\/U=87 : 13 gfflfflU 0#fc#m£«EE»*L)fc. 

#&*uWME*T'h5kFP:75> (5 ml) T-hy-n-^)V7 
> ; E- l )A7M l JH<Dfh7tKD77>^$ (0.410 ml, 0.41 mmol) £fln 

gSfn^b7> : ex^A7K«{ITi5fe?f^, h 'J £AKTf£«L 

3jfi£, 3iK£«BE»«fl/&. f^fcig*77yyay'J^MD^h^ 
77>f-H#L, : ft»x^=l : 1 *ffl««fcO»fc»lBS«EEaMSl 

L, ^|2{b£% (115 mg, 0.26 mmol, 54 %) fcasfeifitttoKtLTftfc. 
'H-NMR (400 MHz, CDCI 3 ) <5 : 0.54-0. 67 (1H, m), 0.79-1.02 (3H, m), 1.08 
(1H, t, J = 5.9 Hz), 1.19-1.32 (2H, m), 1.94-2.05 (1H, m), 2.06-2.16 (1H, 




287 



WO 03/055850 



PCT/JP02/13792 



m), 3.43 (2H. q, J = 5.9 Hz), 4.21 (1H, dd, J = 11.5, 3.4 Hz), 5.72 (1H, 
d, J = 15.5 Hz), 6.04 (1H, d, J = 15.5 Hz), 7.21-7.28 (2H, m), 7.37-7.4 

4 (3H, m), 7.42 (2H, d, J = 8. 5 Hz), 7.50 (2H, d, J = 8.5 Hz). 

IR (ATR) cm-': 3402, 2935, 1581, 1456, 1321, 1151, 1084, 1012, 725. 

MS m/z: 435 (M + +H). 

FAB-MS: 435.1240 (Calcd for C IO H 24 C1N 4 0 3 S: 435.1258). 

mmm i 9 5 : i-^>>W-5- [1- (4-^pa^>-tf>;ui/*xji/) -> 



6- (1 -*>i?)V- lH-Th7 l /-^-5-'TJW -6- [ 
7iZJW X)V-fc— )V\ -l—^VrJ—fr (104 mg, 0.24 mnol) <Dh)VJL> 
(3 ml) '0$.\Zis7 J *^V>Y X ) -n-7^M^#7> (128 mg, 0.48 mmo 

i) <dy)vjl> (2 mi) mk*i$\xtd&* imrmfmmxstzo 

^ (51 mg, 0.12 nnol, 51 %) LT^fe. 
'H-NMR (400 MHz, CDC1 3 ) 6: 0.45-0.93 (2H, m), 1.07-1.21 (1H, m), 1.31-1. 
50 (3H, m), 2.07-2.20 (2H, m), 2.58-2. 68 (2H, m), 6.13 (2H, s), 7.21 (2H, 
d, J = 8.8 Hz), 7.28-7.39 (5H, m), 7.41 (2H, d, J = 8.8 Hz). 
IR (ATR) cm" 1 : 2941, 1574, 1460, 1392, 1302, 1282, 1142, 1080, 1011, 831. 
MP: 154-155*C- 

Anal. Calcd for C 20 H 21 C1N<0 2 S: C, 57.62; H, 5.08; CI, 8.50; N, 13.44. Fou 
nd: C, 57.47; H, 5.07; CI, 8.53; N, 13.45. 
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MS m/z: 417 (MHH). 

19 6: 6- (2-^>v;i/-2H-^h7'/-;i/-5-<;i/) -6- 



»m 9 3T°mt>ntz2 -s<>i/)i- 5 - (4-^PP^>i??>7ji/*x;i/ 

tWI/) - 2H-rh7 4 /-^ (g14&l9 3-B) (174 mg, 0. 50 mmol) £ 5 
- (t-y^Uv/^U^U^+v) -l-^>^/-;U (146 mg, 0.60 mmo 
1) <DWI/X> (5 ml) »H->7y^^U>hU-n-y^;^X^^> (161 
mg, 0.60 mmol) £Jn;tfc^ 8«MMLfc 0 £^£t)££iS£-eft£P 

nznttmZrhyt Yuyy> (5 ml) Kig#U fh7-n-^7 
^Z 1 ) 'J H©r h 7 1 H □ 7 7 > (0.574 ml, 0.57 mmol) !&$t£in 

77^-C#U ^\+1t> : MX5PJU=1 : 1 ^MJ; 
U ^IH{k-&#I (155 mg, 0.36 mmol, 71 %) %m&®ttmM£ bTt#fc 0 
'H-NMR (400 MHz, CDC1 3 ) 6 : 1.12-1.64 (7H, m), 2.22-2.34 (1H, m), 2.36-2. 
48 (1H. m), 3.56 (2H, br s), 4.21 (1H, dd, J = 11.4, 3.8 Hz), 5.69 (1H, 
d, J = 14.4 Hz), 5.73 (1H, d, J = 14.4 Hz), 7.20 (2H„ d, J = 8. 3 Hz), 7. 
28-7.48 (5H, m), 7.37 (2H, d, J = 8.3 Hz). 

IR (ATR) cm' 1 : 3543, 2933, 1581, 1475, 1394, 1321, 1149, 1088, 1012, 723. 
MS m/z: 435 (MHH). 
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FAB-MS: 435.1252 (Calcd for C, 0 H 24 C1N 4 0 3 S: 435.1258). 

%tm 19 7: 2-^>v;i/-5- [1- {4-{7UUl>M>Wfr-)V) > 



6 _ ( 2 -^>~J)l- 2H-fh7 > /-JV" 5 -1)1) -6- [ (4-^PO 
7x- ;u) - 1 -'vHJV-Jl' (145 mg, 0.33 mmol) ©Wl/X> 

(3 ml) M(C>'7y^^^>h , J-n-7'^;U^7.A|N7> (179 mg, 0.67 mmo 
1) ©h;n> (3 ml) «£iP;L£m, 7^iP^MfiitLfc. RjitJfi'&ft&M 

(78 mg, 0.19 mmol, 56 %) £6&@#<!: LTt#fc. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 0.99-1.14 (2H. m), 1.21-1.36 (1H, m), 1.52-1. 
62 (1H, m), 1.75-1.82 (2H, m), 2.15-2.25 (2H, m), 2. 69-2.76 (2H, m), 5.7 
2 (2H, s), 7.07 (2H, d, J = 8.8 Hz), 7.11 (2H, d, I = 8.8 Hz), 7.34-7.47 
(5H, m). 

IR (ATR) cm" 1 : 2939, 1579, 1477, 1396, 1317, 1144, 1084, 1012, 756. 
MP: 133-1341C. 

Anal. Calcd for C M H 2I C1N 4 0 2 S : C, 57. 62: H, 5.08: CI, 8.50; N, 13.44. Fou 
nd: C, 57.74: H, 5.14; CI, 8.51; N, 13.37. 
MS m/z: 417 (M*+H). 

-$mffl 19 8: 3- [ (4-^DD7i-^) -3- (2, 5-v 

7MQ7i-^) -1- (l-lfD'Jy^) -1-7d/V> 
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CI 



MMffl 6 2 Tr# bflfc 3 - [ (4-^DD7x-;W 7JU*x;H -3- (2, 
5-v7JU^D7xZi;i/) Zfutt>m (200 mg, 0.554 mmol) £v£PP/* 
> (6 ml) izffltLmztt-fr (162 1, 2.22 mmol) ^Xtztik. ^ST24 
WIH«»l/fc. EfciS£»«?£HU *#Snfc8ii&$^DP**> (6 ml) \Z 
mML, MuWy (185 I, 2.22 mmol), £<fctf h "JX^UTS > (309 1, 
2.22 mmol) £*0*JU£. SST2fWf #L£„ 5MJyi'DD^^>Ttl? 

P7h^77^-l:#U : MXtMU = l:l*fflaJJ;Dllfc^ia*» 

&#) (192 mg, 0.463 mmol, 84%) £ftfe$Hfcl|gffi<i:LT*»&. 
'H-NMR (CDC 1 3 ) 5 1.80-1.90 (2H, m), 1.96-2.03 (2H, m), 3.06 (1H, dd, J 
= 16.4, 9.8 Hz), 3.28-3.57 (5H, m), 5.25 (1H, dd, J = 9.8, 3.7 Hz), 6.81 
(1H, td, J = 9.1, 4.4 Hz), 6.91-6.98 (1H, m), 7.18 (1H, ddd, J = 8.6, 5. 
4, 3.2 Hz), 7.38 (2H, d, J = 8. 6 Hz), 7.53 (2H, d, J = 8. 6 Hz). 
IR (ATR) cm"': 2949, 1633, 1583, 1495, 1442, 1396, 1346, 1308, 1277, 1 21 
1, 1147, 1014, 822, 769, 708, 615, 536, 472. 
mp: 122-125 ° C. 
MS m/z: 414 (M 4 +H). 

FAB-MS: 414.0769 (Calcd for C 1S H I9 C1F 2 N0 3 S: 414.0742) 

Anal, calcd for C I9 H„C1F 2 N0 3 S: C, 55.14; H, 4.38; CI, 8.57; F, 9.18; N, 3. 

38; S, 7.75. Found: C, 55.22; H, 4.50; CI, 8.44; F, 9.00; N, 3.39; S, 7. 

78. 
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m&W 19 9: 4- [ (4-^DD7x^) TJI/fr-Jl/] -4- (2, 5~v 

0=S=0 

0 

CI 

*JS«5T»e»tifc2- [ (4-^op7i-;w tj|/*x;m3\>i/| -1. 

4-v7;U^O^>-tf> (101 ng, 0.333 mmol) £N, N-v/^MvJUATS 
K (4 nil) CflS#U -T^'J^St -73\>U (146 1, 1.00 mmol), *><ktfl, 
8 -vTlft'v-^D [5, 4, 0] C7>r-t-7-X> (151 I, 1.00 mmol) 
fcjbOAfc^ SfitllWUfc. #f»nfc»777 
va^U*-ir>*7A^DTh^7^-{Cf+U : »KX^;U = 4:1 

»fflW«fcDftfc#lB£»»U SIEl't'&tt (142 mg, 0.329 mol. 99*) 

'H-NMR (400 MHz, CDCI 3 ) 6: 1.40 (9H, s), 2.10-2.20 (1H, m), 2.23-2.35 

(2H, m), 2.65-2.76 (1H, a), 4.67 (1H, dd, J = 10.3, 4.4 Hz), 6.85 (1H, t 

d, J = 10.3, 4.4 Hz), 6.96-7. 03 (1H, m), 7.24 (1H, ddd, J = 8.6, 5.4, 3. 

2 Hz), 7.40 (2H, d, I - 8.3 Hz), 7.56 (2H, d, J = 8.3 Hz). 

IR (ATR) cm"': 2978, 1724, 1583, 1496, 1367, 1321, 1232, 1146, 1084, 101 

4, 829, 756, 710, 642, 629, 555, 471. 

MS m/z: 431 (M*+H). 

FAB-MS: 431.0904 (Calcd for C !0 H„C1F,0 4 S: 431.0895) 

2 0 0: 4- [ (4-^DD7i^) Zfrfc—M -4- (2, 

7^tD7i^) mm 




CI 
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4- [ (4-^DD7i3) 7J|/zfN-;i/| -4- (2, 5 -i^JUtfO 7x 
§&g? t -7*3\M/ (1.25 g, 3.33 mmol) Oy^OD/^>iti (10 ml) 1C 
hVyfrtamm (5 ml) ^iPATt^ ^TW1»bfCo £Jftf££ii$gL 
#e>nfc@#:^^X^;i/i:Ofl^ B B B U, ^IB^tl (595 mg, 1.59 mmol, 4 
8X) ^Mfe^^HiLT^. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.32-2.50 (3H, m), 2.71-2.81 (1H, m), 4.68 
(111, dd, J = 9.3, 4.9 Hz), 6.86 (1H, td, J = 9.3, 4.4 Hz), 6.97-7.04 (1H, 
m), 7.21-7.27 (1H, m), 7.40 (2H, d, J = 8. 6 Hz), 7.56 (2H, d, I = 8. 6 H 
z). 

1R (ATR) cm"': 2942, 1710, 1571, 1495. 1427, 1327, 1240, 1151, 1084, 101 
2, 916, 831, 789, 752, 710, 636, 555, 528, 463, 417. 
mp: 157-158 V. 
MS m/z: 375 (M 4 +H). 

Anal, calcd for C I6 H )3 C1F 2 0 4 S :C, 51.27; H, 3.50; CI, 9.46; F, 10.14; S, 8. 

56. Found; C, 51.18; H, 3.47; CI, 9.45; F, 10.32; S, 8.60. 

mtkM 2 0 1: 4- [ (4-^7PP7x~;i/) 7>)l*-M -4- (2, 5-y 



4- [ (4-^DD7irM 7s)V*~M -A- (2, 5-/7MD7I 
-;U) fflk (150 mg, 0.400 mmol) ©fh7kh'D77>M (4 ml) 
z/> (40.1 1, 0.480 mmol), HJX^jPT^ (61.2 1, 0.440 mmol), 4- 
v*7MI/7a/k?'J v> (lO.Omg, 0.0820 mmol), ££^1 -x^;i/-3- (3- 
v*3MU75/7°De;U)#j|^v-f5 h'lli (84.5 mg, 0.440 mmol) 




CI 
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tz* n^titcm^mm^^-^^y^m^Bh, mmts® 07.0 mg. 

0.227 mmol, 57*) ^ifiimittifc. 

'H-NMR (400 MHz, CDCI 3 ) 6: 1.78-1.93 (4H, m), 2.20-2.43 (3H, m), 2.69-2. 
78 (1H, m), 3.15-3.21 (1H, m), 3.25-3.30 (1H, m), 3.41 (2H, t, J = 6.8 H 
z), 4.84 (1H, dd, J = 8.5, 5.6 Hz), 6.86 (1H, td, J = 9.0, 4.6 Hz), 6.9 
5-7.02 (1H, m), 7.24 (1H, ddd, J = 8.8, 5.6 3.4 Hz), 7.40 (2H, d, J = 8. 
5 Hz), 7.59 (2H, d, I = 8. 5 Hz). 

1R (ATR) cm" 1 : 3072, 2973, 2875, 1635, 1496, 1444, 1421, 1317, 1234, 117 
3, 1146, 1082, 1011, 877, 760, 737, 619, 559, 509, 469. 
mp: 134-135 V. 
MS m/z: 428 (M'+H). 

Anal, calcd for C 20 H 20 ClFjN0 3 S:C, 56.14; H, 4.71; CI, 8.29; F, 8.88; N, 3. 
27; S, 7.49. Found: C, 56.01; H, 4.68; CI, 8.03; F, 8.64: N, 3.35; S, 7. 
63. 

2 0 2: 5- [ (4-^7PD7x~;U) 7,)V*-)V\ -5- (2, 5-^ 



7JlO*>#fflmT, -78 CK&l^T, !M*J5Tl#bftfc2 - C (4-^OP 

7iz;w ;uu*-;M3Mkl -i, 4-->'7;^D^>-fe'> (250 mg, 0.825 



>mm, 578 I, 0.908 mmol) £AD*-/i. fcfoi&£-g.i&£T~m&Ltc&. Sg-7 




ci 



mmol) ©y^ h^vX^y^ (5 ml) Izn-^^JIV^O A (1.57 M ^\+it 
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8 OZ^bfZo 4-7n€ift«X^;U (142 mg, 0. 990 mmol) ZKfomMnz. 

tz&, ^x^mmmwLtc. Rfcmz7kziMtt'&. ->*^DD^^>T#tbu 
rut&m, mu:, #e»nfcM^xK^tKD7^> (4 mi) mmv. * 

K^U^A (19.8 mg, 0.825 mmol) 7k®1& (2 ml) £jJD*.fc^ £iST15l$ 

*mm.X?-)\,-'\*-V->£Qmfc&V, mmt&W (139 mg, 0.357 mmol, 433!) 

'H-NMR (400 MHz. CDC1 3 ) 6: 1. 53-1.55 (2H, m), 2.12-2.23 (1H, m), 2.32-2. 
54 (3H, m), 4.52 (1H, dd, J = 11.5, 3. 7 Hz), 6.84 (1H, td, J = 9.0, 4.4 
Hz), 6.96-7.02 (1H, m), 7. 23-7.28 (1H, m), 7.38 (2H, d, J = 8. 3 Hz), 7.5 
3 (2H, d, J = 8.3 Hz). 

IR (ATR) cm-': 2945, 1693, 1585, 1495, 1427, 1323, 1296, 1238, 1211, 115 
3, 1086, 1012, 949, 829, 750, 708, 628, 542, 463. 
mp: 151-152 V. 
MS m/z: 389 (MHH). 

Anal, calcd for C 17 H 15 C1F 2 0 4 S:C, 52.51: H, 3.89; CI, 9.12; F, 9.77; S, 8.2 
5. Found: C, 52.36; H, 3.88; CI, 9.14; F, 9.75; S, 8.37. 

2 0 3: 5 - [ (4-^DD7x^) X)lft=iM -5 - (2, 5-i? 
7 )l*uy x.~)V) -1- (1-eoUy^) -i-^>^y> 



7>»UP*>i?B^T. -15 TCKl&^T. 5- [ (4-^D07irJW 
;H -5- (2, 5-/7MD7x^) (130 mg, 0. 334 mmo 
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I) ©^f^fc puy^yfeWL (4 ml) \zn-^)V^i)Vt^)y (38.5 I, 0.35 
1 mmol). teZTSZUumk^VfJ-fr (45.8 1, 0.351 mmol) ZlNZ.tz&. -1 
5 VT'Wm&Wbtz. S^CtfPU^> (33.5 1, 0.401 mmol) £iD*., ^ 

^ItV^OIIMHU ^fBib-^tl (128 mg, 0.290 mmol, 87X) 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.52-1.66 (2H, m), 1.80-1.88 (2H, m), 1.91-1. 
98 (2H, m), 2.15-2.34 (3H, m), 2.41-2.50 (1H, m), 3.34 (2H, td, I =6.8, 
2.4 Hz), 3.41 (2H, t, J = 6.8 Hz), 4.55 (1H, dd, J = 11.7, 2.9 Hz), 6.8 
1 (1H, td, J = 9.0, 4.4 Hz), 6.93-7.00 (1H, m), 7.22-7.28 (1H, m), 7.38 
(2H, d, J = 8.5 Hz), 7.52 (2H, d, J = 8.5 Hz). 

IR (ATR) cm 1 : 2941, 2883, 1635, 1583, 1496, 1441, 1315, 1277, 1244, 121 
5, 1180, 1146, 1082, 1038, 1014, 829, 787, 752, 710, 631, 548, 519, 480, 
440. 

mp: 125-126 t:. 
MS m/z: 442 (M'+H). 

Anal, calcd for C 2I H 22 C1F : N0 3 S:C, 57.07; H, 5.02; CI, 8.02; F, 8.60; N. 3. 
17; S, 7.26. Found: C, 57.04; H, 5.13; CI, 8.03; F, 8.64; N, 3.29; S, 7. 
39. 

##0)J 3 7 : 5 -^D^- 1 - (l-\ZuW~)V) -1 
o 

7)l3>nW%T> -15 "CfcfcHT. Q-^n^WWt (1-00 g, 5.52 mmol) 
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Ofh7th'D77>i§?S (35 ml) (CN-^^U^^'J > (606 1, 5.52 m 
molh &£.X£>7UU<m.'iV3 : 5-)V (757 I, 5.80 mmol) Jk1iWA.tc'&* -15 X: 
T'Sftfflffltistc. SJfc&KtfDU v> (484 1, 5.80 mmol) £}JD*.> -15 W 

*1t> :Six^ = l:2^B^cfc9#£#®£MU ^gEffc£#J (1.18 g, 
5.04 mmol, 9190 &m&mtf.Wgt LTtffc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.77-2.00 (8H, m), 2.29 (2H, t, J = 7.3 Hz), 
3.39-3.48 (6H. m). 
MS m/z: 234 (MHH). 

2 0 4: 6- [ (4-^DD7x^) -6- (2, 5-S? 



7JU3f>HH^,T> -78 CC^ViT, ^Jfi^5Tf§^nfc2- [ (4-^PP 
7x-Jl/) yUM*— -1, 4-^:7;M-P^>-fe?> (303 mg, l.OOm 
moQOv* h + '>X^>*tt (6 ml) Cn -:7>J1/'J A (1.57 M ^*1t> 
SMt. 701 I, 1.10 mmol) &in*.fc. KJ6«*M*TMbfc«. 
ClI^Lfc, 5 -7"Pt- 1 - -1 (281m 

g, 1.20 mmol) ' £Rjfc*K:iniLfc&. MT20P*Mfll#Ufc. SJSftoKSrflO*. 




CI 
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Uit^m (385 mg, - 0.844 mmol, 84*) £4£&@&<i: LT#fc„ 
'H-NMR (400 MHz, CDC 1 3 ) 6: 1.25-1.37 (2H. m), 1.58-1.75 (2H, m), 1.80-1. 
88 (2H. m), 1.91-1.97 (2H, m), 2.07-2.16 (1H, m), 2.20 (2H, Id, J = 7. 6, 
3.2 Hz), 2.41-2.50 (1H, m), 3.35 (2H, t, I = 6.8 Hz), 3.43 (2H, t, J = 
6.8 Hz). 4.50-4.56 (1H, m), 6.83 (1H, td. J = 9.0, 4.4 Hz), 6.94-7.01 (1 
H, m), 7.24 (1H, ddd, J =8.8, 5.4, 3.2 Hz), 7.38 (2H, d, I = 8.8 Hz), 7. 
53 (2H, d, J = 8.8 Hz). 

IR (ATR) cm"': 2952, 1626, 1493, 1441, 1321, 1232, 1149, 1086, 1014, 820, 
768, 631, 528, 469. 
mp: 135-136 10. 
MS m/z: 456 (M + +H). 

Anal, calcd for C 22 H 24 C1F 2 N0 3 S:C, 57. 95; H, 5.31; CI, 7.78; F, 8.33; N, 3. 
07; S, 7.03. Found: C, 57.73; H, 5.20; CI, 7.76; F, 8.31; N, 3.13; S, 7. 
14. 

2 0 5: 7 - [ (4 - ^□□7xnjl/) -7- (2, 5-5? 




ci 



y;i/3'>#H^T. -78 CK&wr, %mw5r'&t>nfc2- [ (4-7dd 

7xn;U) x;i4>-;M?;i/| -1, 4 -y7Mn^>t'> (l.OOg, 3.30 m 
molXDv^ h+yl^>gi (20 ml) Kn -7*^ 'J ?V A (1-57 M 
jgfg, 2.31 ml, 3.63 mmol) ZtiUTitzo £^£^£T#tUL7c:^ S^-78 
C(C^L7c 0 6-7'D : E / \*1t>lIf^ (706 1, 3.96 mmol) 
iMTLtzfc. iiSTl8W^Ufco £j£®{C7K£J0*.;tm, y^ao/^^tt 
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18 U i7fM$ii31tlitm »^n/txXT-;Ht*xh7hKD75 
> (20 ml) CfcAfU zkBMfcU^A (96.0 mg, 4.00 mmol) (6 ml) 

»«Lfc. »6nfc0#«»Kx5 L JP-^+-y->«t»3SfiftU. &f5<b£#) (93 
1 mg, 2.23 mmol, 68X) £*SfiH#fcUT$§fc. 

•H-NMR (400 MHz, CDCI 3 ) 6: 1.22-1.90 (7H, m). 2.30 (2H, t, J = 7.3 Hz), 
2.40-2.48 (1H, m), 4.51 (1H, dd, J = 11.7, 2.9 Hz), 6.83 (1H, td, I = 9. 
0, 4.4 Hz), 6.94-7.01 (1H, m), 7. 22-7. 26 (1H, m), 7.38 (2H, d, J = 8.5 H 
z) , 7. 53 (2H, d, J = 8. 5 Hz) . 

IR (ATR) cm' 1 : 3487, 2941, 2860, 1728, 1496, 1414, 1321, 1217, 1 176, 114 

9, 1086, 1014, 818, 787, 756, 633, 536, 478. 

mp: 72-76 *C 

MS m/z: 417 (M'+H). 

Anal, calcd for C 19 H 19 C1F 2 0 4 S 0.5H 2 0:C, 53.59; H, 4.73; CI, 8.32; F, 8.92; 
S, 7.53. Found: C, 53.83; H, 4.67; CI, 8.39; F, 8.94; S, 7.72. 
$mW 2 0 6: 7 - [ (4-^DD7xXJI/) 7JUfr_;i/) -7 - (2, 5-y 

7Mp7izj[/) - i- (i -bfp'Jv-ji/) -\-^-?°*?jy 



7)vii>mmn.T> -15 ■cks^t, 1- [ (4-i?DP7x-jw xm- 

M - 7- (2, 5-^7;U^D7xXJU) ^\7^>K (195 mg, 0.468 mmol) 
©fh7th'P77>M (5 ml) iZN-^J^JVt^Jy (53.9 1. 0.491 m 
mol), &&T$>?UumW.'iV7' : 3 L )\> (64.1 1, 0.491 mmol) «ri0*.fc&, 
-15 rT5#OT#L/i. 5^{dt!D'Jv> (46.9 I, 0.562 mmol) £JjP*.* 
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IgLfc, %t>ntzmii$:7 7 v 'y=L"y 'J tiffr* y A? ot h Vz> 74 -KttU 
<\*V> : BKX^ = 3:7»fflfteD$fc#iii£S«bfc. t#£>ftfc@#£P 
$p3S)U-^1t><fc9??*§JIU SIBl'fr&* (171 ng, 0.364 mmol. 78*)£a 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.21-1.43 (4H, m), 1.54-1.67 (2H, m), 1.80-1. 
98 (4H, m), 2.03-2.15 (1H, m), 2.19 (2H, t, J = 7.6 Hz), 2.38-2. 46 (1H, 
m), 3.36 (2H, t, J = 6.8 Hz), 3.44 (2H, t, I = 6.8 Hz), 4.51 (IH, dd, J 
= 11.5, 2.9 Hz), 6.83 (1H, Id, J = 9.0, 4. 4 Hz), 6. 94-7. 01 (1H, m), 7.23 

(1H, ddd, J = 8.8, 5.4, 3.2 Hz), 7.38 (2H, d, J = 8. 8 Hz), 7.53 (2H, d, 

J = 8.8 Hz). 

IR (ATR) cm' 1 : 2960, 1630, 1583, 1496, 1442, 1315, 1228, 1196, 1149, 108 
6, 1011, 872, 841, 822, 787, 756, 633, 536, 467. 
mp: 106-106 X: 
MS m/z: 470 (M f +H). 

Anal, calcd for C 2S H 2t ClF 2 N0 3 S:C, 58.78; H, 5.58; CI, 7.54; F, 8.08; N, 2. 
98; S, 6.82. Found: C, 58.53; H, 5.49; CI, 7.66; F, 8.19; N, 3.06; S. 8. 
82. 

2 0 7: 3 - [ (4 -^□□7xX;l/) XjUjvgJj/j -3- (2, 5~v 
TJ^UT^M -l-7°PAV-;i/ 



Tj&I :0'C1C*5^T, ^WH 2 5 Titbit*: 3 - [ (4-^PD7iZJ|/) 7. 
)V*--)\<] - 3- (2, 5-y7MD7xZJH 7°U \dt>WtJL^)V (1.31 g, 
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3.37 mmol) (Orh7tHD77>ii (10 ml) \Z7\(.mitV^OAT)lS.~0 
A (1.0Mfh7bh'D77>«. 6.74 ml, 6.74 mmol) &mTLtz&, 
T?3B$ISHft#b;fc. g/ft&^O'CKftSlU M^t7> ; E-'>A7KM5:iP^ 
^UT15^K»Lfeo #rtilL7c@#£3S'J&, tf e>ft£M£x-:r;i, 

#^,n7c^al^^X^;U-^l7->J:OS^^L. ^fE<b-&tl (397 mg, 1.14 
mmol, m)&M&mfctLTnfzo 

77^2 : 7;u 3>nmnrr, -n ctc&tv-c mmmsx-m^ntzz- i u- 

?DD7xX;i/) TJl/^XJM^l/l -1, 4-v7;U^O^>-tf> (2.00 g, 
6.60 mmol) ©y^ f^yl^ilS (50 ml) fCn-7*^U^^A (1.57 M 
s\*Dr>®t&, 4.62 ml, 7.26 mmol) £JDA7c. J£jSM£^fi$T#iSU 15 
7>^»U7Co £JcSi&$£-78 CKftSPU (2-3— K 

X^;M-*;» y/fJl'y^ (2.08 g, 7.26 mmol) <DV* h + ->X^>M 
(5 ml) »A7c:^, g*&T15ll#Piflji#L£:. £j£MK7k£in;ifd£> X-x 

ht/??^- (^-tt->:@^X^ = 7:1) fctfU »M^^Lfc, 
#£>nfctft$$j£xh5t: FP77> (50 ml) \zmMLtz'&. yyitf-hy^ 
5 1 ;i/7> ; ex'7A (1 M7h7kh'077>^I, 14.5 ml, 14.5 mmol) fciP*. 

>i;M, l^ifiil, 7k> £cfctft&ft:ftffi7j<TJiI#&#L/i. BKKt^*> 
(2.07 g, 5.82 mmol, 888!) Z$k$mfot LTifc. 

'H-NMR (CDC 1 3 ) (5 2. 27 (1H, ddd, J = 19.3, 10.3, 5.1 Hz), 2.72 (1H, ddd, 
J = 19.3, 9.0, 3.9 Hz), 3.48 (IH, Id, J = 10.5, 4.4 Hz), 3.85 (IH, Id, 
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J = 10.5. 5.1 Hz), 4.85 (1H, dd, J = 10-3, 3.9 Hz), 6.84 (1H, td, I = 9. 
0, 4.4 Hz), 6.95-7.02 (IH, m), 7.23-7.27 (1H, m), 7.31 (2H, d, J = 8. 5 H 
z), 7.55 (2H, d, J = 8.5 Hz). 

IR (ATR) cm- 1 : 3519, 3043, 2964, 2922, 2875. 1576, 1495, 1427, 1396, 130 
8, 1186, 1147, 1084, 1036, 957, 895. 818, 786, 752, 708, 625, 521, 467. 
mp: 147-149 ° C. 
MS m/z: 347 (WW . 

Anal, calcd for C 15 H I3 C1F 2 0 3 S :C, 51.95; H, 3.78; CI, 10.22; F, 10.96; S, 
9.25. Found: C, 51.89; H, 3.75; CI, 10.15; F, 10.90; S, 9.36. 
mMM 2 0 8: 3- [ (4 -0 □ P7i^) Wfc—M -3- (2, 5-v 



3- [ (4-^DD7i-JW TJHJn-JI/) -3- (2, 5-y7MD7x 
-;U) -l-^PAV— )V (150 mg, 0.432 mmol) *i?$uu*9> (4 ml) \Z 
mMls* HJX3\>l/75> (63. 2 1, 0.454 mmol). □ umM4 -X h 

D7xXJl/ (91.7 mg, 0.454 mmol) SlDAfcft. £MXZmM9t&V1t. 
X\ Ki6«fclfP'Ji?> (43.2 1. 0.518 mmol). *5«ktKh UX^;U75 > (72. 
1 1, 0.518 mmol) £j]0;iLfcl& girei8P#IWtt#bfc. fi£8c£«|gU 

^>iOB!gaU SfHffc^ft (84.0 mg. 0.189 mmol. 4435) £&fe$rttl§il 

•H-NMR (400 MHz. CDC1 3 ) 6: 1.77-1.88 (4H, m), 2.37-2.47 (1H. Bl), 2.75-3. 
84 (1H, m), 3.09-3.20 (2H, m). 3.28-3.34 (2H, m), 3.89 (1H. ddd. J = 11. 




ci 
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3. 8.3. 4.4 Hz), 4.22 (1H, dl, J = 11.3, 5.6 Hz), 4.70 (1H, dd, J = 11.3, 
3.6 Hz), 6.83 (1H, td, J = 9.1, 4.4 Hz), 6.95-7.02 (1H, m), 7.20-7.26 
(1H, m), 7.39 (2H, d, J = 8.6 Hz), 7.54 (2H, d, J = 8.6 Hz). 
IR (ATR) cm' 1 : 2974, 2879, 1685, 1585, 1496, 1427, 1373, 1306, 1178, 1 14 
9, 1091, 816, 766, 754, 710, 631, 553, 523, 467, 444. 
mp: 109-110 t:. 
MS m/z: 444 (MHH). 

Anal, calcd for C 20 H„C1F 2 N0 4 S: C, 54.12; H, 4.54; CI, 7.99; F, 8.56; N, 3. 
16; S, 7.37. Found: C, 53.93; H, 4.49; CI, 8.00; F, 8.50; N, 3.22; S, 7. 
37. 

nmm 209: 3- c (4-^oo7x-^) km—m -3- (2, 5-y 




0 

CI 



%Mm2 0 7Tf#^>nfc3- [ (4-7DD7xx;iO -3- 
(2, 5-y7Mo7i-JW - 1 -7o/1/-;i/ (150 mg, 0.432 mmol) £ 
WUU*?y (4 ml) iCj&filU MJX?MU7$> (63.2 1, 0.454 mmol), 
fcJ;U^7DD!8&4--hD7xrj|/ (91.7 mg, 0.454 mmol) Z1)UZtz'&> ^ 
MT'l8PfP B W£Ufc. }fc^T% S^»N-^>->^tf^7v> (90.3 I, 0.5 
18 mmol), *5cktf MJX3^7i> (72.1 1, 0.518 mmol) £Jra*.fc$, ^fS 

■v2m?*mwvtzo t#e>nfc^«i^7 7«yva->u*y;^^ 

zmmotzo %$ntzm&®fazjL$ ;--mz®m'&. lm^mm (0.5 mi) £ 
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(132 mg, 0.226 mmol, 52X) ^*WtLT#fc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 2.35-2.45 (1H, br m), 2.56-2.72 (2H, br m), 
2.79-2.88 (1H, m). 3.28-3.40 (2H, m), 3.63-4.28 (8H, m), 4.60 (IH, dd, J 

= 10.8, 3.9 Hz), 6.82 (IH, Id, J = 9.1, 4.4 Hz), 6.96-7.02 (1H, m), 7.1 
8-7.26 (IH, br m), 7.39 (2H, d, I = 8.6 Hz), 7.45-7. 53 (5H, m), 7.58-7.6 
4 (2H, br). 

IR (ATR) cm' 1 : 2958, 2708, 2675, 1701, 1583, 1495, 1423, 1321, 1255, 121 
7, 1153, 1142, 1092, 951, 827, 752, 700, 627, 555, 525, 468. 
mp: 184-189 *C. 
MS m/z: 549 (M + +H). 

Anal, calcd for C„H„C1F,N 2 0 4 S HC1 :C, 55. 39; H, 4.82; CI, 12.11; F, 6.4 
9; N, 4.78; S, 5.48. Found: C, 55.11; H, 4.80; CI, 11.92; F, 6.36; N, 4. 
85; S, 5.54. 

2 10: 3- [ (4-?PP7x-;U) 7,)V^~)V] -3- (2, 5->? 
7MP7i^) 7°Pfcf;i/=N- -N- t^frtDV 



%mm2 o 7T*#e>ti£3- [ (4-^071^) tju*x;i/] -3- 

(2, 5 -y*7MP7i^) -1-7'OAV-Jl/ (150 mg, 0.432 mmol) & 
y^7DD/^> (4 ml) Kjgj&U HJX3Ml/7^> (63.2 1, 0. 454 mmol), 
43cfc^PP!li^4--h0 7x-;i/ (91.7 mg, 0.454 mmol) SrJjOAfcfi. ^iS. 
T'20raWL^ o #t>T\ S^tCN-^^X^y-;i/75> (41.6 1, 0. 
518 mmol). U > (72.1 1, 0.518 mmol) £3jQAfc&> ^iS 




CI 
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r*24iwg#L£o Rfcm&w&is, f#&nfc«a&7 7y>3.'>u*y;u*7 

£»8U Sffift'&ft (136 mg, 0.304 mmol, 10%) &iH86tt«#lKd:UT#fc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 2.33-2.48 (1H, br m), 2. 77-2.97 (4H. m), 3.2 
7-3.43 (2H, br m), 3.68-3.78 (2H, br s), 3.87-3.98 (1H, br m), 4.19-4.30 
(1H, br m), 4.65-4. 77 (IH, br m), 6.84 (IH, td, J = 9.1, 4.4 Hz), 6.95- 
7.02 (IH, m), 7.21-7.26 (1H, m), 7.39 (2H, d, J = 8. 8 Hz), 7.54 (2H, d, 
J = 8.8 Hz). 

IR (ATR) cm' 1 : 3423, 2943, 1685, 1583, 1495, 1317, 1279, 1215, 1147, 108 
0, 1012, 827, 754, 708, 627, 555, 467. 
MS m/z: 448 (M*+H). 

EI-MS: 447.0699 (Calcd for C 19 H 20 C1F Z N0 5 S: 447.0719) 

ni&M 2 11: 3- [ (4-^DP7x^) TJkfrXjUJ zJLl (2, 5-v 

7MD7x3) 7d fcf )U=4 -^JM^'J >f})l-$*z/7- h 



HiS#J2 0 7T#6>*lfc3 - [ (4-^PD7x— ;i/) 7Jl/*X)l/! -3- 
(2, 5-y7MD7iXj|/) -1-7°DAV-;U (150 mg, 0.432 mmol) £ 
>?^PD^^> (4 ml) KigflPU h'JX^;U75> (63.2 1, 0.454 mmol), 
*5«fctf£DdtM64 -— hD7xx;i/ (91.7 mg, 0.454 mmol) £in*_/rf£. ^ 
^20W»Lfe. KfomzWt^y (45.1 I, 0.518 mmol), & 

<fctfMJx3MU7S> (72.1 1, 0.518 mmol) £iD*.7c?£, %l&T«2mffl8lWL 
fzo S^$y^DD^^>t'fM, ^a«7K^^- h U 7A7jc^, 

^777yay l J*yM7A^DVh^77^-(:#b > *\tt> I MX^- 




ci 
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cfc?)?f*N&U SIBA^* (123 mg, 0. 267 mmol, 62X) SiiM^ItLT 

nit. 

'H-NMR (400 MHz. CDCI ,) 6: 2.39-2.48 (1H, m), 2.79-2.88 (1H, m), 3.19-3. 
47 (4H, br), 3.52-3.70 (4H, br s), 3.97 (1H, ddd, J = 11.2, 8.3, 5.1 Hz), 
4.23 (1H, dt, J = 11.2, 5.6 Hz), 4.65 (1H, dd, J = 11.2. 3.4 Hz), 6.84 
(1H, td, I = 9.0, 4.6 Hz), 6.97-7.03 (1H, m), 7.22-7. 26 (1H, m), 7.40 (2 
H, d, J = 8.5 Hz), 7.53 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm' 1 : 3086, 2864, 1684, 1576, 1498, 1469, 1427, 1311, 1281, 124 
0, 1221, 1178, 1142, 1080, 837, 773, 752, 710, 633, 557, 528, 471. 
mp: 140-141 V,. 
MS m/z: 450 (M*+H). 

Anal, calcd for C 20 H 20 C1F 2 N0 5 S:C, 52.23; H, 4.38; CI, 7.71; F, 8.26; N, 3. 
05; S, 6.97. Found: C, 51.95; H, 4.29; CI, 7.80; F, 8.32; N, 3.12; S, 7. 
12. 

%mm 2 12: 3- [ (4-^PP7x-;i/) Z)l>*-M -3- (2. 5-v 




ci 

Hli2 0 7r#f.nfc3- [ (4-#pd7x-;u) -3- 

(2, 5-/7MP7i^) -l-yPAV-;U (150 mg, 0.432 mmol) £ 
i/$uu*9y (6 ml) llgHL. hUX^;U7S> (63.2 I, 0.454 mmol), 
&&.Z$t>UuWt 1 &4-- h07i- )V (91.7 mg, 0.454 mmol) &1$7Ltc'&. ^ 

^n'lmmmwhrz. &ux\ smicn-7i^^7v> (79.1 1, 0.5 
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18 duo 1). *5«fctf MJX3Ml/7^> (72.1 1, 0.518 ramol) £fla*.fc&, ^iS 

;W-^*tf->J:DlfiS*U ^M^tl (158 mg, 0.295 mmol, 6830 £&fe#r 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.40-2.50 (1H, m), 2.80-2.89 (1H, m), 3.00-3. 
15 (4H, br s), 3.37-3.65 (4H, m), 3.98 (1H, ddd, J = 11.2, 8.3, 5.1 Hz), 
4.24 (1H, dt, J = 11.2. 5.6 Hz), 4.67 (1H, dd, J = 11.2, 3.9 Hz), 6.84 
(1H, td, J = 9.0, 4.6 Hz), 6.89-6.93 (3H, m), 6.95-7.03 (1H, m), 7.23-7. 
32 (3H, m), 7.39 <2H, d, I = 8.3 Hz), 7.54 (2H, d, J = 8. 3 Hz). 
1R (ATR) cr': 2829, 1687, 1599, 1581, 1495, 1437, 1321, 1223, 1151, 113 
0, 1084, 1001. 930, 814, 758, 692, 634, 552, 469. 
mp: 127-129 r. 
MS m/z: 535 (M'+H). 

Anal, calcd for C 26 H 2S C1F 2 N 2 0 4 S: C, 58. 37; H, 4.71; CI, 6.63; F, 7.10; N, 5. 
24; S, 5.99. Found: C, 58.28; H, 4.86; CI, 6.56; F, 7.17; N, 5.30; S, 6. 
13. 

2 13: 3- [ (4-?DD7xx;U) 7Jt/frx;i/] -3- (2, 5->? 

7Md7i^) 7 p pbf;i/=4-^5 1 ;i/- 1 - 5 7- hffl 
gjjj 



mmm2 O 7Ttie>nfc3- [ (4-?on7*-)\,) - 3- 




Cl 
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(2, -l-ZfurtJ-)V (150 mg, 0.432 mrool) £ 

VtuutVy (4 ml) fcJgfi?U HJX^;U7S> (63.2 I, 0.454 mmolh 
&J;tf7 0D48®i4-X hD7x— ;U (91.7 mg, 0. 454 mmol) £JjQ*.fc&* ^ 
^T18B#F B ^Ufe. S«HN-/^;Hf^7v> (57.4 I, 0.518 

mmolK hUX^;i/f^> (72.1 1, 0.518 mmol) £J0*.£&, MT?2 

4NfW*J*bfe. R^^OD^^>T'W, fift&K*** HJ #A# 
«, *«fctK«S»fttt*T?Mi;«E#Lfc. m^-hU^ATKiftft. W8U # 
7 yyz/JL : s U # W# 7 A? □ -7 h ^5 7 w -tC# t . S?£ O □ 
: *9J-)V = 30:l»tb»«fcO»fc^H**ttbfc. f#*>tlfcE#£X 
*/-;pll&#W8J£JfiB&-X*/-;i' (2 ml) M^SLfco 
ft&nfcBft*ffi!fJl'"eft*l/, S83fc£*& (96.9 mg, 0.189 mmol, 44*) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.37-2.47 (1H, m), 2.60-2.92 (8H, m), 3.20-4. 
30 (6H, m), 4.62 (1H, dd, J = 10.0, 3.4 Hz), 6.85 (1H, td, I = 9.0, 4.4 
Hz), 6.98-7.05 (1H, m), 7.19-7.28 (1H, m), 7.39 (2H, d, J = 8.8 Hz), 7.5 
1 (2H, d, J = 8.8 Hz). 

IR (ATR) cm"': 2387, 1699, 1583, 1496, 1473, 1425, 1317, 1255, 1232, 117 
6, 1149, 1084, 978, 829, 758, 710. 629, 555, 467. 
MS m/z: 473 (MHH). 

Anal, calcd for C 2l H 23 CIF 2 N 2 0 4 S HC1 0.25H 2 0 :C, 49.08; H, 4.81; CI, 13.80; 
F, 7.39; N, 5.45; S, 6.24. Found: C, 49.03; H, 5.01; CI, 13.31; F, 7.31; 
N, 5.54; S, 6.28. 

2 14: 3- [ (4-fraa7xZi;i/) TJPfrXJl/] -3- (2, 5-zS 
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0 

CI 

mmw2 o 7T*#e>nfc3- [ (4-^0071^) tju*-;i/i -3- 

(2, 5-> J 7;i/^P7xZi;W -1-7*P/V-;U (200 mg, 0.576 mmol) £ 
(4ral) \Z®Mls, hUX^;i/7S> (84.2 I, 0.605 mmolh 
&&.X$>7UUim.4--hU7^-)\, (122 mg, 0.605 mmol) £JD*£^ 
T?18I^M«^Lfc. SfSfcHfiT^XT* (2.5 ml) £iJD*fc£, gifiT*3fl# 

M7A^P?h^77^-l:#U ^*#> : ■MX* 1 ;!/ = l:l*fflaJiO^ 

(156 mg, 0.353 mmol, 61*) €ft&tHftttn& Uff;. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 2. 34-2.44 (1H, m), 2. 77-2. 86 (1H. m), 3.89 
(1H, ddd, J = 11.0, 9.0, 5.1 Hz), 4.19 (1H, dt, J = 11.0, 5.6 Hz), 4.53 
(2H, br s), 4.69 (1H, dd, J = 11.0, 3.9 Hz), 6.84 (1H, td, J = 9.0, 4.4 
Hz), 6.97-7.03 (1H, m), 7.24 (1H, ddd, J = 8.8, 5.4, 3.2 Hz), 7.40 (2H, 
d, J = 8.5 Hz), 7.54 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm' 1 : 3452, 3263, 1734, 1606, 1493, 1396, 1313, 1230, 1144, 108 
0, 1051, 957, 829, 795, 752, 623, 553, 465. 
mp: 139-140 "C. 
MS m/z: 390 (MHH). 

Anal, calcd for C I6 H 14 C1F,N0<S:C, 49.30; H, 3.62; CI, 9.10; F, 9.75; N, 3. 
59; S, 8.23. Found: C, 49.13; H, 3.53; CI, 9.19; F, 9.86; N, 3.68: S, 8. 
35. 

2 15: 3- [ (4-^DP7xX;i/) 7JUfr~;H -3- (2, 5-v 
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o=s=o 0 

0 

CI 

1mm o 7T#e>ftfc.3- [ (4-^do7x-;u) -3- 

(2, 5-^7MD7x^) - l-Z?UrtJ—)V (200 mg, 0. 576 mmol) £ 
(4 ml) K8#U HJX^>W75> (84.2 1, 0. 605 mmol). 
*3cfc^DDli^4-— hD7i- ;P (122 mg, 0.605 mmol) &1&K.tz&.. ^ffl 
■?15P*Wft#L&. Kfm\Z*3-)V75.> (2.00 Mfb7th*077> 

»«c. 2.0 ml, 4.00 mmol) £i)DAfc&. MT24l$ra*#Lfc. Jgtf 
?K(C^^;U7^> (2.00 Mfh7k HD7 7>^E 3.0 ml, 4.00 mmol) £flP 

MuvmmmwLtzo an mamm* 

✓r-ldttU ^*1t> : MX^JU = 3:2 JgfflaU9$fca-H£*tBLfc. * 

b mmmw? n7h^7^- (7jc/7-t h x hj £ 

ttffl)fcT»»U (62.1 mg, 0.154 mmol, 27X) Zm&foftMMt 

'H-NMR (400 MHz, CDCl 3 ) 6: 2.32-2.45 (1H, m), 2.60-2.85 (4H, m), 3.83-3. 
90 (1H, m), 4.19 (1H, dt, J = 11.0. 5.4 Hz), 4.49 (1H, br s), 4.68 (1H, 
m), 6.84 (1H, td, I = 9.0, 4.4 Hz), 6. 96-7. 02 (1H, m), 7.20-7.26 (1H, m), 
7.39 (2H, d, J = 8.5 Hz), 7.54 (2H, d, J = 8.5 Hz). 
IR (ATR) cm" 1 : 3403, 1709, 1527, 1496. 1477, 1317. 1248. 1 147. 1086. 101 
2, 827. 754. 629. 555. 467. 
MS ro/z: 404 (M 4 +H). 

FAB-MS: 404.0551 (calcd for C l7 H 17 C!F : N0 4 S: 404.0535) 
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2 16: 3- [ (4-^Pa7iz;P) X)l*-Jl] -3- (2, 5-v 



nffi&\2 0 7Tt#e>n^3- [ (4-?D07i-JW 7JU*n;H -3- 
(2, 5-y7MD7i-JP) -l-^P/1/-;i/ (200 mg, 0.576 mmol) £ 
V>?UU*9y (4ral) \Z®MV, HJX^UTSV (84.2 l, 0.605 mmol), 

hD7i- 022 mg. 0. 605 mmol) SrflD*.*:^ ^ffi 
T6P#P B 1$#Lfco SJ&*K:5<MI v^^;i/75>7KM (2 ml) £Jra*.7c^, ^ 
^T15TO$#Lfco 505! zS*3 L )l75.>*®& (1 ml) £flP*.fd&, 

fcM77-r>ay | J*W7A^DThy77^-i:|=fU ^t7-> : m 

= 3:2igm^<fcO#fc#iIi£MU mmt^m (151 mg, 0.362 mmol, 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.38-2.46 (1H, m), 2.70-2.88 (7H, m), 3.89 
(1H, ddd, J = 11.2, 8.3, 4.9 Hz), 4.21 (1H, dt, I = 11.2, 5.6 Hz), 4.69 
(1H, dd, J = 11.2, 3.9 Hz), 6.83 (1H, td, J = 9.0, 4.4 Hz), 6.95-7.02 (1 
H, m), 7.23 OH, ddd, J = 8.8, 5.4, 3.4 Hz), 7.39 (2H, d, J - 8. 5 Hz), 7. 
54 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 2943, 1697, 1583, 1495, 1402, 1319, 1279, 1223, 1 180, 114 
7, 1082, 1012, 829, 754, 710, 623, 555, 525, 467. 
MS m/z: 418 (M'+H). 

FAB-MS: 418.0692 (calcd for C 18 H I9 CIF 2 N0 4 S: 418.0691) 

2 17: 2- [1- [ (4 -^□□7x~;U) - 2-7iZ 
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0 

CI 

7xZjW Zfr*-)V*?-Jl] -1, 4-y7MD^>^> (202 mg, 0.667 
mmol) ©y/h+yx^« (50 ml) IIn-WJf)A (1.60 M'S** 
>fl£ft, 459 I, 0.734 mmol) &JnA.fc&, £t&£T?#i&Lfc. R*SiS?S*-78 
t^d^U ^>^P2F (87.2 1, 0.734 mmol) fcaSTLfcifc, 

fr-^yy&vnm&is, mitt&m (125 mg, o.3i8mmoi, 48*) zm&& 

«»fttLT#fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.32 (1H, dd, J = 13.9, 11.7 Hz), 3.84 (1H, 
dd, J = 13.9, 3.4 Hz), 4.81 (1H, dd, J = 11.7, 3.4 Hz), 6.69 (1H, td, J 
= 9.3, 4.4 Hz), 6.87-6.94 (IH, m) , 7.00-7.05 (2H, m), 7.12-7.20 (3H, m), 
7.38-7.43 (3H, m), 7.57 (2H, d, J = 8. 5 Hz). 

1R (ATR) cm"': 1574, 1493, 1303, 1279, 1219, 1144, 1083, 1011, 879, 825, 
785, 742, 698, 633, 555, 526, 467. 
mp: 160-161 XI. 
MS m/z: 393 (M*+H) . 

Anal, calcd for C JO H I5 C1F,NO : S:C, 61.15; H, 3.85; CI, 9.02; F, 9.67; S, 8. 
16. Found: C, 61.07; H, 3.87; CI, 8.95; F, 9.95; S, 8.30. 

2 18: 2- [2- [ (4-^oa7x^) 7JUfr_;H -2- (2, 
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o=s=o ^ 

0 

CI 

XJMt^I/] -1. 4 - v7;U^O^>"bf> (150 mg, 0. 495 mmol), &<ktf2 
- hf'JS^M^y' — (95.5 1, 0. 990 mmol) Zhfrxy (5 ml) KjSflPU 
y 7; U> MJ - n - ^MX*7 > (239 mg, 0.990 mmol) £JD*./i^ 

7;m*>f?ii^T, i8^»ii^L/io em^iiu n<bntz%mz7y 

BUSAU «W2^^% (96.6 mg, 0.245 mmol, 49*) £*Sfi*Hfcl&fti:LT»fc. 

•H-NMR (400 MHz, CDC1 3 ) 6: 3.49 (1H, dd, J = 14.7, 10.7 Hz), 3.95 (1H, 

dd, J = 14.7, 4.6 Hz), 5.37 (1H, dd, J = 11.0, 4.2 Hz), 6.73 (1H. td, J 

= 9.0, 4.4 Hz), 6.86-6.94 (1H, m), 7.03-7.07 (2H, m), 7.33 (1H, ddd, J = 
8.8, 5.4, 3.2 Hz), 7.39 (2H, d, J = 8.5 Hz), 7.49 (1H, td, J = 7.8, 1.7 
Hz), 7.60 (2H, d, I = 8.5 Hz), 8.41 (1H, d, J = 4.4 Hz). 

IR (ATR) cm' 1 : 3041, 1585, 1496, 1433, 1321, 1277, 1 149, 1086, 910, 825, 
779, 746, 644, 536, 461, 436. 

mp: 105-107 TC. 

MS m/z: 394 (M + +H). 

Anal, calcd for C 19 H 14 CIF 2 N0 2 S:C, 57. 94; H, 3.58; CI, 9.00; F, 9.65; N, 3. 
56; S, 8.14. Found: C, 57. 85; H, 3.59; CI. 8.97; F, 9.52; N, 3.69; S, 8. 
28. 

2 19: 3- [2- [ (4-^DD7i^) 7Jl/fr-jl/l -2- (2, 
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0 

CI 

XM/pWH -1, 4-> ? 7;U^'P / ^>'tf> (120 mg, 0.396 mmolh &J;tf3 
-tfU^M^y-^U (50.1 1, 0.515 mmol) £M1/X> (4 ml) 
y7y/fl/>h l J-n-> r fMX*7> (124 mg, 0.515 mmol) SrflnAfcft, 

HffiAU SHEffc'&to (90.3 mg, 0.229 mmol, S8X) £&&&R£A£ LTttfc. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 3.35 (1H, dd, J = 14.4, 11.7 Hz), 3.85 (1H, 
dd, J = 14.4, 3.9 Hz), 4.77 (1H, dd, J = 11.7, 3.2 Hz), 6.71 (1H, Id, J 
= 9.0, 4.4 Hz), 6.90-6.97 (1H, m), 7.13 (1H, dd, I = 8. 1, 4.9 Hz), 7.37- 
7.45 (4H, m), 7.57 (2H, d, J = 8.8 Hz), 8.30 (1H, d, J = 2.0 Hz), 8.41 
(1H, dd, J =4.9, 1.5 Hz). 

IR (ATR) cm' 1 : 3078, 1577, 1495, 1427, 1313, 1279, 1217, 1144, 1082, 101 
2, 823, 775, 752, 706, 646, 557, 532, 464. 
mp: 162-163 t. 
MS m/z : 394 (M*+H) . 

Anal, calcd for C 19 H 14 C1F 2 N0 2 S : C, 57.94: H, 3.58; CI, 9.00; F, 9.65; N, 3. 
56; S, 8.14. Found: C, 57.80; H, 3.51; CI, 9.06; F, 9.53; N, 3.71; S, 8. 
22. 

2 2 0: 4- [2- [ (4-^aD7i^) 7Jt/fr-Jl/| -2- (2, 
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z.)V^)V] -1, 4 (200 mg, 0.660 mmol), &<fctf4 
-&Ji?)U*9S—)l (144 mg, 1.32 mmol) & h;UX> (6 ml) fcjgflIU > 
7/^5 1 l^>h , J-n-y^;U^X*7> (318 mg, 1.32 mmol) *im*.fcft, 

1 : 2£ffifflU: 0 »fc»B*«B L fc. f» 5nfc@# *»»x^;P J: K> mfefk U 
SKfc'&tt (81.4 mg, 0. 207 mmol, 31X> $iMW H ^tT'#fc, 
'H-NMR (400 MHz, CDC1 3 ) <5 : 3.34 (1H, dd, J = 14.2, 12.0 Hz), 3.84 (1H, 
dd, J = 14.2, 3.4 Hz), 4.81 (1H, dd, J = 12.0, 3.4 Hz), 6.72 (1H. td, J 
= 9.0, 4.6 Hz), 6.91-6.96 (1H, m), 6.97 (2H, d, J = 6. 1 Hz), 7.34-7.39 
(IH, m), 7.40 (2H, d, J = 8.5 Hz), 7.56 (2H, d, J = 8. 5 Hz), 8.42 (2H, d 
d, J = 4.4, 1.5 Hz). 

IR (ATR) cm'': 1597, 1493, 1417, 1301, 1277, 1219, 1174, 1144, 1082, 101 

2, 985. 883, 850, 808, 754, 706, 631, 606, 557, 524, 469. 

mp: 129 TC. 

MS m/z: 394 (MM-H). 

Anal, calcd for C I9 H M C1F 2 N0 2 S:C, 57.94; H, 3.58; CI, 9.00; F, 9.65; 

N, 3.56; S, 8J4. Found: C, 57.67; H, .3.45; CI, 9.00; F, 9.78; N, 3.64; 

S, 8.31. 

mmm 221: 2- [3- (4-^uuy^~)^)vt^M -3- (2, 5- 
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o=s=o 

0 

CI 

~)V^)V] -1, 4-i?7)l>*nK>-\Z> (100 rag, 0. 330 mmol), £<fctf2 
- (2-firjW X^/-;U (144 mg, 1.32 mmol) £Ml/X> (3 ml) 
fl¥U ->7/*^>HJ-n-7^;M^7.*5> (159 mg, 0.660 mmol) £JJP 
gmUffl^T. 15l^|BWn^a«ELfc. Ef&«te»»U ft&n&«it«: 

= 12: l*W««fc 9 U «E{fc^* (90.0 mg, 0.218 mmol, 53*) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.42-2.52 (1H, m), 2.68-2.83 (2H, m), 2.85-2. 
92 (1H, a), 4.54 (1H, dd, J = 11.2, 2.4 Hz), 6.70 (1H, d, J = 2.7 Hz), 6. 
86 (1H, td, J = 9.0, 4.4 Hz), 6.90 (1H, dd, J = 5.1, 3.4 Hz), 6.97-7.05 
(1H, m), 7.14 (1H, dd, J = 5. 1, 1.2 Hz), 7. 24-7. 29 (1H, m), 7.38 (2H, d, 
J = 8.5 Hz), 7.51 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm' 1 : 3086, 1583, 1495, 1425, 1394, 1317, 1277, 1147, 1084, 101 
2, 827, 754, 694, 627, 555, 465. 
MS m/z : 413 (M + +H). 

FAB-MS: 413.0251 (Calcd for C 19 H 15 C1F 2 0 2 S: 413.0248). 

£ffi04 2 2 2: N- [3- [ (4-^DQ7x^) TJl^ft-)!/! -3- (2, 




0 

CI 
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x~;i/) 7Jl/*x;U] -4- (2, 5-i^7MD7x-JW M (200 mg, 0. 
533 mmol) Oh;UX>» (5 ml) IC > (81.5 I, 0.586 mmol), 

i3it>y7x-Jl/U>S!7yh' (126 I, 0.586 mmol) £flP;i, 0 t:T2l$|HHft 
#Lfco fi£«£3l*MfiJI&iBiiltS£. SiC»iLi^;-JI' (2 ml) JnAfc&. 

Ltzo nznfcmfc&mWL^fr-^it-y&Qn&ihis* uwc&to (129 mg, 

0.309 mmol, 58*) *eftH#tl/T#fc. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.21 (3H, t, J = 7. 1 Hz), 2.24-2. 36 (1H, ■), 
2.60-2.70 (1H, m), 3.10-3.33 (2H, m), 4.06 (2H, q, J = 7. 1 Hz), 4.60 (1 

H, dd, ] = 11.0, 4.6 Hz), 4.70 (1H, br s), 6.83 (1H, td, J = 9.0, 4.4 H 

z), 6.95-7.02 (1H, m), 7.21-7.26 (1H, m), 7.38 (2H, d, J = 8.3 Hz), 7.52 
(2H, d, J = 8. 3 Hz). 

IR (ATR) cm" 1 : 3394, 1691, 1576, 1525, 1496, 1396, 1304, 1281, 1250, 122 

5, 1149, 1086, 1028, 1012, 974, 885, 829, 791, 766, 752, 629, 553, 465. 

mp: 121-122 X:. 

MS m/z: 418 (M + +H). 

Anal, calcd for C I8 H IS CIF 2 N0 4 S:C, 51.74; H, 4.34; CI, 8.48; F, 9.09; N, 3. 
35; S, 7.67. Found: C, 51.49; H, 4.43; CI, 8.55; F, 9.13; N, 3.61; S, 7. 
75. 

2 2 3: N- [3- [ (4-^DD7x^) 7JVfo^)\A -3- (2, 
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CI 



N- [3- C (4-^DD7i-JW -3- (2, 

□ 7xXlU) 7u\?.)V\ *;WtS>Kl^ (100 mg, 0.239 mmol) £x h 7 k 
b*D75> (4 ml) C^^LTK^b^-hU^A (60X dispersion in mineral oi 
1, 11.5 mg, 0.287 mmol) £im*.fc&, 3f$r«^£Tif Rffc«fc3-- h* 

(17.8 1, 0.287 mmol) &1lU?L. ^tfiT'158f M#bfco 7fc^t 
ft^hU^A (60SB dispersion in mineral oil, 5.00 mg, 0.125 mmolK 
X$3-Y*$y (10.0 1, 0.161 mmol) gMV2*9$TH!St&btz. Kfo 

miz* (5 mi) *in*.&& mmvrzo n^nitn^mmx^rmmu m 

^ = 3:li£ffig|UDf#£#iIi£i§*i§U mffltG® (83.2 mg, 0. 193 mmol, 8 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.11-1.27 (3H, br m), 2.20-2.35 (1H, br m), 

2.68-2.90 (4H, m), 3.18-3.35 (2H, m), 3.93-4.12 (2H, br m), 4.51 (1H, br 
s), 6.82 (1H, td, J = 9.0, 4.6 Hz), 6.96-7.04 (1H, br m), 7.21-7.27 (1H, 
br m), 7.38 (2H, d, J = 8.5 Hz), 7.51 (2H, d, J = 8.5 Hz). 

IR (ATR) cm"': 2983, 1693, 1583, 1495, 1319, 1182, 1147, 1084, 1012, 883, 
827, 754, 710, 629, 555, 467. 

MS m/z: 432 (MHH). 

FAB-MS: 432.0838 (calcd for C 19 H 21 CIF 2 N0 4 S: 432.0848) 

2 2 4: N — [4- [ (4-^aP7xZjP) TJUfr-Ji/] -4- (2, 
5-77MD7i^) ;ft^A'^>&2-3-Kx5^ 
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CI 



SBHHH&T. 0 \;\Z&K"CfmM2 0 2Tt#e>nfc5- [ (4-^DD7x 
*;i/*XJl/] -5- (2, 5-^7MD7xZJW (400 mg, 1. 

03 ddoD (Dh)^>mW. (5 ml) «KHJX3Ml/7S> (157 I, 1.13 mmo 
1). *3J;^> J 7x-;UU>@l7vH (243 1, 1. 13 mnol) £fln*, MT2^M 
Jf#Lfc. £jM£3B#P^?S&Mm MK&SPL 2 -3- Kx*/-;i/ (160 

1, 2.06 mnol) toXtz'&, S&fcl.5B/WtoJlfc»iftL&. £)fcf££Bt&X3MI/ 

A^DTh^^^-fCttU ^>:BtX^ = 3: ljgfflSIU: 0 

(300 mg, 0.538 mmol, 52*) £&fi*HftB&£ l/T&fc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.44-1.60 (2H, m), 2.05-2.17 (1H, m), 2.44-2. 

55 (1H, m), 3.19 (2H, q, J = 6.4 Hz), 3.28 (2H, t, J = 6.8 Hz), 4.29 (2H, 
t, J = 6.8 Hz), 4.57 (1H, br m), 4.76 (1H, br s), 6.84 (1H, Id, J = 9.0, 
4.4 Hz), 6.95-7.02 (1H, m), 7.23-7.28 (1H, m), 7.39 (2H, d, J = 8.5 Hz), 
7.53 (2H, d, J = 8.5 Hz). 

IR (ATR) cnf 1 : 3406, 1722, 1585, 1516, 1493, 1306, 1238, 1 147, 1009, 872, 
822, 781, 752, 708, 627, 546, 525, 463. 
mp: 100-101 <C 
MS m/z: 558 (M'+H). 

Anal, calcd for C I9 H I9 C1F,IN0 4 S:C, 40.91; H, 3.43; CI, 6.36; F, 6.81; N, 2. 
51; S, 5.75. Found: C, 40.79; H, 3.40: CI, 6.41; F, 6.96; N, 2.61; S, 5. 
85. 
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2 2 5: 3 - f4- [ (4-»DD7i^) TJlfr^JV] -4- (2, 



&%nmfs.T* o "ck&^tn- [4- [ (4-#cip7x-;io tju*x 

JU] -4- (2, 5-y7MD7i-JW 7"f)H #;WU >K2 -3- KX 
3^ (158 mg, 0.283 ounol) (7^ h^fc Fa75>*§& (5 ml) fc#*fltf-HJ 
>7A (60* dispersion in mineral oil, 13.6 mg, 0.340 mmol) SriD^fc^:, ^ 
iTCl8l$lfflft#l/fc. RjS»t*&Un*fc«. SSlfKitliUc. Wlttitt* 

y^i->U*^*7A^OTh^77^-{C#U, ^iJ-^ : BfcKx3\>V = 
l:2JSfflSW:9£fc#iB£»«Lfc. #Snfc@#S:*Kx5 L ;P-^^>«kO 
?f!£AU TOffc'&to (52.1 mg, 0.121 mmol, 43*) £fcfe*H£ttftfcLT#fc. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 1.52-1. 63 (2H, m), 2.05-2.16 (1H, m), 2.42-2. 
51 (1H, m), 3.18-3.35 (2H, m), 3.50 (2H, t, J = 8.3 Hz), 4.31 (2H, dd, J 
= 8.8, 7.1 Hz), 4.60 (1H, dd, J = 10.3, 4.9 Hz), 6.85 (1H, Id, J = 9.0, 
4.4 Hz), 6.96-7.02 (1H, m), 7. 22-7.28 (1H, m), 7.39 (2H, d, J = 8.5 Hz), 
7.54 (2H, d, J = 8.5 Hz). 

1R (ATR) cm" 1 : 2918, 1734, 1583, 1487, 1425, 1308, 1265, 1 182, 1 130, 108 

6, 1012, 895, 804, 758, 708, 594, 577, 538, 478, 444. 

mp: 156-159 *C 

MS m/z: 430 (M'+H). 

Anal, calcd for C.gH.gClFjNO.SiC, 53.09; H, 4.22; CI, 8.25; F, 8.84; N, 3. 
26; S, 7.46. Found: C, 52.84; H, 4.15; CI, 8.40; F, 8.96; N, 3.33; S, 7. 
58. 




ci 
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'Mmm 2 2 6: N — f4- r (4-»PD7i^) TJl/fr-Jl/] -4- (2, 



-JU] -5- (2, 5-y7MP7x-iW §£16 (294 mg, 0.533 mmol) <£> 

h;PX>i§^ (6 ml) (ChUX^;U75> (126 1, 0.907 mmol), 

x— ;WU>*7^H (195 1, 0.907 mmol) £SD*.> MT3l$|HHft#l/fc. JK 

^«*3«Ma^aat«, gi&ir$aL2-/^ju-2-:/D/v-;u u mi) 

'J tfA* ?K, &<ktf&fn&&7KTiB#ft 

^W7A^D7h^77^H:#U A^>:BKlf^ = 4:ll»D 
f»fc#B**»U «SBl"t£<» (171 mg, 0.383 mmol, 51X) ZB&mfctbT 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.40-1.49 (1 1H, s), 2.05-2.14 (1H, m), 2.43-2. 
52 (1H, m), 3.07-3.17 (2H, m), 4.48-4.60 (2H, m), 6.83 (1H, Id, J = 9.0, 
4.4 Hz), 6.94-7.01 (1H, m), 7.24 (1H, ddd, J =8.8, 5.4. 3.2 Hz), 7.38 
(2H, d, J = 8.5 Hz), 7.53 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 3392, 2960, 1695, 1583, 1514, 1493, 1365, 1313, 1248, 1 17 
4, 1147, 1084, 999, 827, 752, 644, 548, 528, 451. 
mp: 119-120 *C. 
MS m/z: 460 (M*+H). 

Anal, calcd for C 2I H 24 C1F,N0 4 S:C, 54.84; H, 5.26; CI, 7.71; F, 8.26; N, 3. 
05; S, 6.97. Found: C, 54.84; H, 5.31; CI, 7.06; F, 8.36; N, 3.16; S, 7. 
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14. 

MMM 2 2 7: 4- [ (4-^aD7i^) TJUfr-jl/l -4- (2, 5- 3? 



n- [4- [ (4-^dd7i^) tji^-ji/I -4- (2, 5-5?7;P* 
P7I-JW %)W$>WLt (104 mg, 0.226 mmol) OX^; 

-j^l (2 ml) (2 ml) MT2l$ra«#Lfc. 

iiit, #enM^y-^-B®x^^^ii> «iefc£«i (78. 

9 mg, 0.199 mmol, 88S) tVXfttt. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.51-1.60 (1H, m), 1.63-1.75 (1H, m), 2.18-2. 
28 (1H, m), 2.45-2.54 (1H, m), 2.95 (2H, ddd, J = 8.5, 6.8, 3.2 Hz), 4.7 
6 (1H, dd, J = 11.0, 4.6 Hz), 6.98 (1H, Id, J = 9.3, 4.4 Hz), 7.09-7.17 
(1H, m), 7.32 (1H, ddd, J = 9. 0, 5.6, 3.4 Hz), 7.52 (2H, d, J = 8.8 Hz), 
7.60 (2H, d, J = 8.8 Hz). 

1R (ATR) cm'': 2951, 2871, 1583, 1496, 1427, 1396, 1311, 1279, 1219, 114 

7, 1081, 1011, 870, 825, 742, 706, 629, 536, 463. 

mp: 232-233 

MS m/z : 360 (M'+H) . 

Anal, calcd for C 16 H 16 C1F 2 N0 2 S HCI:C, 48.49; H, 4.32: CI. 17.89; F, 9.59; 
N, 3.53; S, 8.09. Found: C, 48. 20; H, 4.27; CI, 17.84; F, 9.61; N, 3.63; 
S, 8.15. 

HM#>J 2 2 8: N- [4- [ (4 -9 DP7i^) 7.)VH>—)V\ -4- (2, 
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CI 



g5H£HST. o "ccfcwc 4- [ (4-^dd7i^) tjp*x;|/] - 

4- (2, 5-y7MD7xZ;l/) y5 t ;P75>*K* (67.0 mg, 0.169 mmo 
I) <T)WUU*$>mW. (4 ml) ICN-pWU^EJI/^LO (44.6 1, 0.406 mm 
ol), ^.fctfxu^K^PD Kttflfc& (36.1 nig, 0.203 mmol) £jbn;lfc. £ffc 

i^Mti^rilM. ^pd^^^ru #n-effifcUfift7> : tx£ 

^++f-> : B8lf;i/ = l:3»ffl»«k0$fc#iH«:»ffiLfc. 1#&nfcS#£x 
^;-iH:M, lS^JfiK-X*/-^ (0.5 ml) ^HO^iSSLf:. 
fcH#*X^y-;P-BKx5 : -;i/<kDlllgaL» £ffl{b£«l (67. 1 mg, 0.134 m 
mol, 79*) £afeB#£UTf#&. 

'H-NMR (400 MHz, CD 3 0D) 6: 1.58-1.67 (2H, m), 2.18-2.28 (1H, m), 2.42-2. 
52 (1H, m), 3.40 (1H, dt, J = 13.7, 6.6 Hz), 3.51 (1H, dt, J = 13.7, 6.8 
Hz), 4.81 (1H, m), 6.98 (1H, td, J = 9.3. 4.4 Hz), 7.08-7.15 (1H, m), 7. 
30 (1H, ddd, J = 9.0, 5.6, 3.4 Hz), 7.50 (2H, d, J = 8.8 Hz), 7.62 (2H, 
d, J = 8.8 Hz), 8.18 (1H, dd, J = 8.1, 5.9 Hz), 8.92 (1H, dd, J = 8.1, 1. 
5 Hz), 8.99 (1H, d, J = 5.9 Hz), 9.22 (1H. d, J = 1.2 Hz). 
IR (ATR) cm' 1 : 3282, 2457, 2096, 1977, 1666, 1547, 1493, 1302, 1234, 1 17 
3, 1147, 1092, 1016, 883, 829, 760. 733, 673, 623, 528. 
mp: 154-157 X: 
MS m/z: 465 (M'+H). 

Anal, calcd for C^UF^S HCI :C, 52.70; H, 4.02; CI, 14.14; F, 7.58; 
iV, 5.59; S, 6.40. Found: C, 52.59; H, 4.01; CI, 14.19; F, 7.72; N, 5.7 
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3; S. 6.56. 

mmm 229: 1- u- u-gaa^xnji^jufr-ju) -4- (2, 5- 




CI 



M^iJ2 2 7Tl#e>nfe4- [ (4-^DD7i-M 7Jl,tf-;i/] -4- 
(2, 5->?7>II/^D7x-;U) T^TS (120 mg, 0.303 mmol) © 

yi?DD^^>^i (6ml) CN-jWI^JMsU > (250 1, 2.69 mmol), £ 
J:0;4-/7DPi^piJ H (40.7 1, 0.364 mmol) £JjDX.fco Rl&tti&gfiL 

£nfcS«t£T h7tF077> (5 ml) fcfcflU frXiti- h 'J 7 A (60* 
dispersion in mineral oil, 14.2 mg, 0. 356 mmol), *5«fctfN. N-vpWI' 
*;UA75K (2»S) £iD*fc&24lSIHJM"ei*#Lfc. KJS«ttC2K**0Afc^ 

mm HI L&. # e>ftfcS8E£ 75r>r> U TJ^UTJ 7A7D7h^77 
4-tC#L, '\=Hj-> : ff&X^JU = l:lJSfflgR«fcD&fc#H£iftffiU UtZit 

(105 mg, 0. 245 mmol, 82J0 £*8fiift:R*5«£ LTt#£. 
'H-NMR (400 MHz, CDC1 3 ) 6: 1.43-1. 65 (2H, m), 1.97-2.12 (3H, m), 2.32-2. 
43 (3H, m), 3.16 (1H, dt, J = 13.7, 6.8 Hz), 3. 28-3.42 (3H, m), 4.67 (1H, 
dd, J = 10.9, 3.4 Hz), 6.84 (1H, td, I = 9.0, 4.4 Hz), 6.95-7.02 (1H, 
m), 7.22-7.28 (1H, m), 7.39 (2H, d, J = 8. 5 Hz), 7.56 (2H, d, J = 8. 5 H 
z). 

1R (ATR) cm"': 2941, 1676, 1583, 1495, 1425, 1394, 1319, 1279, 1147, 108 
4, 1012, 827, 754, 707, 625, 555, 467. 
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MS m/z: 428 (M'+H) . 

FAB-MS: 428.0885 (Calcd for C 20 H tI ClF,N0 3 S: 428.0899). 

3kMM 2 3 0: N- [4- [ (4-^Da7i^) TJUfrx;!/) -4- (2, 

5 -v7J^P7x-;i/) -J^M /^>x;u^>7$K 




ci 



^#H^T, HM0J2 2 7-et#£ft£4- [ (4-^DD7iZA) 701/*:=: 
;H -4- (2, 5-y7MD7i-JW 7"fJI/7S>W (80.0 mg, 0.2 
02 mmol) (Dy^DD^^« (4 ml) KlN-;*^^* 'J > (51.0 1, 0. 
465 mmol), 43 e t»^>X;i/^-^=^PU F (18.8 1, 0.242 mmol) SrJPx. 
fco S«^aT15Btr B 1jt^^ N-^^l/^l/^U > (156 1, 1.42 mmol), 
&£D^*>x;i/*:^U=7nU H (10.0 I, 0.129 mmol) SriDAfc, 

^jaT2P#F^^. -^7 u K^mmtjy^v i± 

#6nfciS^777->ayU^M7A^D7h^77^-t:#U 'N 

X5 L ;i/- y \^>cbD?l^^b. #!Efc-&$3 (71.5 mg, 0.163 mmol, 81X) 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.50-1.67 (2H, m), 2.09-2.20 (1H, m), 2.50-2. 
59 (1H, m), 2.95 (3H, s), 3.12-3.21 (2H, m), 4.30 (1H, I, J = 6.3 Hz), 4. 
56 (1H, dd, J = 10.7, 4.4 Hz), 6.84 (1H, td, J = 9.0, 4.6 Hz), 6.96-7.03 
(IH, m), 7.23-7. 28 (IH, m), 7.39 (2H, d, I = 8.0 Hz), 7.53 (2H, d, J = 
8.0 Hz). 

IR (ATR) cm"': 3269, 1585, 1498, 1308, 1252, 1217, 1 140, 1090, 1082, 976, 
870, 787, 750, 627, 517, 467. 
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mp: 128 t. 

MS m/z: 438 (MHH). 

Anal, calcd for C n H lg ClF,N0 4 S 2 :C, 46.63; H, 4.14; CI, 8.10: F, 8.68; N, 3. 
20; S, 14.64. Found: C, 46.62; H, 4.08; CI, 8.15; F, 8.69; N, 3.27; S, 1 
4.71. 

2 3 1: 2- n - (4-^DP7x^XM^) -5-7^0^ 



%mm2 9T*mt>ntz5 - [ (4-^0071^) tju*x;h -5- (2, 

5-y7MD7i^JW -l-sOPS-fr (152 mg, 0.404 mmol) £v^O 
ppc^> (4 ml) K}g#U 0 < C(C*5^TN-/^JU : e>'l/*U> (58.0 1, 0.5 
28 mmol) >7,)l*~)V=2 D U H (37.8 1, 0.487 mmol) £flP*.fc 

o rT20#F B m#u $e>^iaT3^it^L,fco ^^^^□□^^> 

y (4 ml) Ki§#?U ^{CTxh7y5 L ;U7> ; e-^A7;i/^'J KOT-h^t 
KD7^>» (1.0 M, 0.487 ml, 0.487 mmol) £JO*.7c^ 60 < CtCT4B#K 

77'r>axUA^7A^D?h^77-f-t:#U Mr1t> : MX^U 

= 9:l^m£W:D#fc#iS£ML£. #bn£@#£M i 1t>£9f?^.P E iU 
^fB^-&t) (30.3 mg, 0.0804 mmol, 2030 ZM&WLWilfe&t LTt#fc, 
'H-NMR (400 MHz, CDC1 3 ) 6: 1.34-1.42 (2H, m), 1.64-1.80 (2H, m), 2.09-2. 
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20 (1H, m). 2.45-2.53 (1H, m), 4.39 (2H, dt, J = 47.1, 5.9 Hz), 4.52 (1H, 

dd, J = 11.2, 2.9 Hz), 6.84 (1H, td, J = 9.0, 4.4 Hz), 6.96-7.02 (1H, 

m), 7.23-7. 28 (1H, m), 7.38 (2H, d, J = 8. 5 Hz), 7.53 (2H, d, J = 8.5 H 
z). 

mp: 77-78 V. 

IR (ATR) cm" 1 : 2941, 1585, 1495, 1429, 1396, 1321, 1279, 1242, 1 186, 114 

9, 1092, 1084, 962, 874, 829, 777, 752, 710, 633, 557, 536, 474. 
MS m/z: 377 (M'+H). 

Anal, calcd for C I7 H, 6 CIF 3 0 2 S:C, 54.19; H, 4.28; CI, 9.41; F, 15.13; S, 8. 

51. Found: C, 54. 27; H, 4.22; CI, 9.44; F, 14.90; S, 8.68. 

H!iS0!] 2 3 2: 2- [1- [ (4 -fr □ D7x^) TJUfrXjl/l 
-1. 4-> ? 7;P^P^>-tf> 



7;i^>f?ffl^;T, -78 CtC£t>T> HMiJ5T#<=>*lfc2- [ (4-^DP7 
X;i/*-JM^;i/| -1, 4-y7MD^>f> (200 mg, 0. 660 mm 
ol)©rh7hKD77>i§i (4 ml) \Zn -^tMUU^A (1. 57 M Mr1f-> 
mm, 450 1, 0.707 mmol) £iP;tfco EJ«£5#M#U &V>T3-K;* 
(103 1, 1.65 mmol) £iO;lfc. KfoWt* 1 OflMim n-^ 

JUU^A (1.57 M ^^>», 474 1, 0.744 mmol) £j0*_7c o 
g®£T#r£U 2B#ra1»Lfco TO^^7jc^iP^fd^ W&X^Jl/T'tttiiL 

t#e,n^S^rax5 1 ;U-'\^-!t>cfcO^^L^ mUQcS® (163 mg, 0.49 
2 mmol, 7595) £&£fH£&§l.<h LTt#£. 




CI 



327 



WO 03/055850 



PCT/JP02/13792 



'H-NHR (400 MHz, CDC1 3 ) <5 : 1.87 (3H. s). 1.88 (3H, s), 6.86 (IH, ddd, I 
= 11.9, 9.0, 4.9 Hz), 6.98-7.05 (1H, m), 7.10 (IH, ddd, J =9.8, 6.6, 3. 
4 Hz), 7.39 (2H, d, J = 8.5 Hz), 7.44 (2H, d, J = 8. 5 Hz). 
IR (ATR) cm" 1 : 1574, 1489, 1475, 1412, 1304. 1219, 1184, 1155, 1124, 106 
8, 1011. 887, 867. 827. 756, 712, 660, 623, 600, 571, 532, 511, 474, 432. 
mp: 147-148 X: 
MS m/z: 331 (M*+H) . 

Anal, catcd for C 15 H I3 CIF 2 0,S:C, 54.47; H, 3.96; CI, 10.72; F, 11.49; S, 9. 
69. Found: C, 54.39; H, 3.92; CI, 10.68; F, 11.51; S, 9.78. 

mmm 233: 2- n- [ (4-^nn7x-;u) tjv^m ->^g^p^ 



7;i/rf>^a^T> -78 v,\z^x%mm2 0 ixnbntzz- [ 

7l -jW 7JU*-JI/] - 3- (2, 5-y'7MP7i-;W -1-7D/V 
— )l (300 mg, 0.865 mmol) ©fh7tF077>fM (4 ml) Kn-T^JUU 
J-Ol* (1.57 M s\*rUr>16&i. 600 1, 0.942 mmol) £jQ;l7c. fcfomttftffl 
|)fL, ^^T^^>X;i/^-;i/=^D'J K (70.6 I, 0.908 mmol) £iJQ*.fc. 

Efo%iZSftm®.ft'&> n-ttfrVttJ* (1.57 M MMt->?&&, 60 
1 1, 0.944 mmol) ZDntt* £&i££^«T'#i&U 18R#FflJ£#LfCo Rfc 
&£-78 t:Kl$£PU n-^UU^^A (1.57 M a^>M, 400 1. 0.2 
55 mmol) *1&Z.tc. £«£^ST*3I$M#&> £«K7k£*0;t> Jfc^TK 

t«, mu #e»nfcM^77^viv'J^7-*;^7Ai7D-7h^77 
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&n&s#£K&x3S>i'-M i tf><fc9E*siiu mats® 06i mg, o. 489 

mmol, 57S) £&Mft££ll<*: LT#fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.31 (2H. dd, J = 7.6, 5.1 Hz); 2.02 (2H, dd, 

J = 7.6, 5.1 Hz), 6.83 (1H, td, J = 9.0, 4.4 Hz), 6.97-7.03 (1H, m), 7. 

06 (1H, ddd, J = 8.3, 5.4, 3.2 Hz), 7.41 (2H, d, J = 8.6 Hz), 7.49 (2H, 
d, J = 8.6 Hz). 

IR (ATR) cm" 1 : 3089, 1583, 1496, 1477, 1429, 1308, 1279, 1252, 1211, 1 18 

4, 1142, 1086, 1012, 893, 827, 769, 758, 737, 663, 625, 596, 559, 546, 4 
92, 476, 451, 411. 
mp: 177-179 "C 
MS m/z: 329 (M'+H). 

Anal, calcd for C„H„C1FAS:C, 54.80; H, 3.37; CI, 10.78; F, 11.56; S, 9. 
75. Found: C, 54.72; H, 3.31; CI, 10.71; F, 11.58; S, 9.87. 

###| 3 8 : 5- (t-7?)lV*?)l : sV)l'-**z') *>91— )V 



—)]/ (3.00 g, 13.8 mmol) Cy^OD^>igiS (80 ml) C v*3MU7JUtf* 
•>H (7.81 ml, 110 mmol), MJX3MU75> (9.60 ml, 69.0 mmol), £=fct>* 
HigtffcSiitlt tf 0 z? >$bW (4.39 g, 27.6 mmol) ZmXtz* Rj&tiL&O X:T'30# 
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m (2.42 g, 11.2 mmol. 8 1 ^> fc&fifl&MKi: LT#7co 

•H-NMR (400 MHz, CDC1 3 ) 5: 0.05 (3H, s), 0.05 (3H, s), 0.89 (9H, s), 1. 

50-1.60 (2H, m), 1.65-1.75 (2H, m), 2.46 (2H, t, J = 6.8 Hz), 3.63 (2H, 

t, J = 6.3 Hz), 9.77 (1H, s). 

MS m/z: 217 (M + +H). 

2 3 4: 6- (t-7^v*^;UvUJM~*->) -1- [ (4-^DP 
7i-^) 7.)l*~)\,-\ -1- (2, 5-y7MD7i3) 
-)V (||te&2 3 4-AR£mi$fr2 3 4-B) 



TJl^HB^T, -78 CK£^TH&S0J5-rt#£nfc2- [ (4-^DP7x 
-JU) 7JU*-;M ^)l/| -1, 4-v7Jl/^P^>-tf> (606 mg, 2.00 mmol) 
V>i/* h*>>X#>®®. (10 ml) {Cn-y^UU^^A (1.57 M <\*V>®Wi, 
1.40 ml, 2.20 mmol) &»n*.fc. £j&$cK5- ( t -^JUv^^U^'J 
*;/) ^>^^— ;U (475 mg, 2.20 mmol) ^TUfc^ ^TiBt^WLfCo 

Tfejft LIU. # e> tlfcSfi &77«r>ay'J* 7A^D?h^77^f 
-KttU : BKX?;P = lO:li8ffl»cfc0#fc$HB£i8f8U ^fEII 

ftft2 34-A (teffitt) (43.1 mg, 0.102 mmol, 5%) £&Sfi?fttK#l3t£ bT, 
43«kt;gfaStt#2 3 4-B (ffitttt) (120 mg, 0.231 mmol, 12*) Sr&fiifrK 

JH4&2 3 4 -A 
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'H-NMR (400 MHz, CDC1 3 ) 6: 0.00 (3H, s), 0.00 (3H, s), 0.85 (9H, s), 1. 
25-1.70 (6H, m), 3. 12 (1H, d, J =3.2 Hz), 3.55 (2H, 1, I = 5.9 Hz), 4.4 
8 OH, s), 4.83-4.88 (1H, m), 6.83 (1H, td, J = 9.0, 4.6 Hz), 6.95-7.02 
(1H, m), 7.39 (2H, d, J = 8.5 Hz), 7.57 (2H, d, J = 8. 5 Hz), 7.84 (1H, d 
dd, J = 9.0, 5.9, 3.4 Hz). 
MS m/z: 519 (M*+H). 
m&fo 2 3 4 - B 

'H-NMR (400 MHz, CDC1 3 ) 6: -0.04 (3H, s), -0.01 (3H, s), 0.85 (9H, s), 
1.30-1.54 (6H, m), 3.50-3.57 (2H, m), 3.81 (1H, br s), 4.58-4. 80 (2H, m), 
6.84 (1H, td, J = 9.0, 4.6 Hz), 6.96-7.06 (1H, m), 7.15-7.27 (1H, m), 7. 
39 (2H, d, J = 8.5 Hz), 7.52 (2H, d, J = 8. 5 Hz). 
MS m/z: 519 (MHH). 

mmM2 3 5 : 6- [ U=2°E2*=M XJM^ik] ~6- (2, 5-v 



«0J2 3 4T#e.nfc6- (t-»/^fJk>UM*y) -1- .[ (4 
-^□07i-JW 7,)V*-)V] -1- (2, 5-y7M07x^JW -2- 
(M14#2 3 4-A) (42.0 mg, 0.0809 mmol) Srh7tH07 
y> (2 ml) lZ®mi<> 7vik*m-WzS> (0.2 ml) £fiP;tfc. KfoWiZg. 

?S£S H B H U mZikSW (16.7 mg, 0.0412 mmol, 51SO ^6M*ibr#fc, 
'H-NMR (400 MHz, CDCl 3 ) 5: 1.25-1.70 (7H, m), 3.15 (1H, s), 3.55-3.65 



■OH 
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(2H, m), 4.49 (1H, s), 4.86-4.90 (1H, m), 6.85 (1H, td. I = 9.0, 4.4 Hz), 
6.97-7.03 (1H, m), 7.40 (2H, d, J = 8.8 Hz), 7.58 (2H, d, J = 8.8 Hz), 
7.85 (1H, ddd, J = 9.0, 5.9, 3.4 Hz). 

IR (ATR) cm' 1 : 3232, 1576, 1491, 1396, 1306, 1236, 1217, 1147, 1093, 101 
2, 891, 814, 756, 719, 615, 548, 467. 
mp: 108-109 t: 
MS m/z: 405 (M'+H). 

FAB-MS: 405.0756 (Calcd for C 18 H )9 C1F 2 0 4 S: 405. 0739). 
Anal, calcd for C 18 H l9 CIF 2 0 4 S 0.5H 2 O:C, 52.24; H, 4.87; S, 7.75. Found: C, 
52.33; H, 4.84; S, 7.83. 

£Mm 2 3 6: 6- [ (4-^PP7x~;i/) XJUfr~;i/l -6- (2, 5~v 



%MM2 3 4Tl#£n/i6 - ( t -ttfrVttfrz/VfrttzS) - 1 - [ (4 
-^□P7i-JW yUP*XJW -1- (2, 5-S*7;W*D7xX.JM -2- 
^*-*J-)V (Ittft:2 3 4-B) (120 mg, 0.231 mmol) 5fh7kHD77 
y (5 ml) C**U 7^b**-e'Jy> (0.5 ml) ZtiUAtz 0 KJfcJSSrM 
T20B#P B m#L/c. S*«*B»X^;UT*1R«. *. fi&fDRlfofc*?- HJ £ A 

# e> n^sat £ 7 7 v v a <> <j * ? a 7 □ v h 7* 5 7 - \ztt L , ^-tr 

;U-^*lJ->£ Officii U *!B<fc£«5 (51.3 mg, 0.127 mmol, 55%) 
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'H-NMR (400 MHz, CDC1 3 ) <5 : 1.25-1.67 (7H, m), 3.53-3.63 (2H, m), 3.91 
(1H, br s), 4.59-4.78 (2H, m), 6.85 (1H, Id, J = 9.0. 4.4 Hz), 6.96-7.03 

(1H, m), 7.16-7.27 (1H, br m), 7.39 (2H, d, J = 8.5 Hz), 7.52 (2H, d, J 

= 8.5 Hz). 

IR (ATR) cnf 1 : 3496, 2956, 1579, 1496, 1425, 1392, 1305, 1275, 1 180, 1 14 
4, 1080, 1011, 966, 922, 833, 810, 756, 737, 650, 536, 521, 461. 
mp: 105-107 *C 
MS m/z: 405 (M + +H). 

Anal, calcd for C lg H 19 ClF 2 0 4 S:C, 53.40; H, 4.73; CI, 8.76; F, 9.39; S, 7.9 
2. Found; C, 53.20; H, 4.61; CI, 8.77; F, 9.20; S, 8.03. 

###| 3 9 : 4- ( t -y^l/y^^Uv'J^^v) - 2 -79 J-))/ 

OH 1 

1, 3-^>v^— )V (3.00 g, 33.3 minol) £N, N-y^?MJPA75 
H (30 ml) \Z®ffiL* -i^97~)V (2.72 g, 40.0 mmol), £<fctf t -7*3MU 
^DDy/fJl/y7> (5.29 g, 35.0 mmol) ON, N-y^WM75 F 

« (30 mo zmristco E^^uisimmmw^ x-^i^o*.. £ 
£rz&&®fe£zmvtco n^ntcx-^jvmm^ ^zsm^-k^x-^ 

*7A^n?h^77^Hl#U ^*^y : MX5f;U = 5:l7itrJ«0#fc 

ttmzmmis. mzitsvo (5.43 g, 26.6 mmoi, m) ^^m^ntbxn 

'H-NMR (400 MHz. CDCl,).d: 0.08 (6H, s), 0.90 (9H, d, J = 1.0 Hz), 1.19 
(3H, d. J = 6.4 Hz). 1.59-1.73 (2H, m), 3. 78-3.93 (2H, m), 3.98-4.07 (1 
H, br m). 
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MS m/z: 205 (M*+H). 

mmm 237: 2- [4- n - y^jwy^jwy^^^y) -1- [ u- 

■fef> (Jk&MA (m&foA) mB^tMA (MttftB) ) > fc<fc#2- [4- 
(t -^Uy^^Pv'J^^v) -1- [ (4-^aD7xnjU) x;^- 
^yf-M -1, 4-> ? -7;[/^-D^>-ti> (fb£t)B) 



-1, A-z/y^U^y^y (303 mg, l.OO unol). 4- (tert- 
y^v^^^'J^+v') -2-7*^/-;P (408 mg, 2.00 mmol) £ Ml/ 
X> (4 ml) tCi&^U v7/^l/>MJ-n-7^*7>*7> (482 mg, 
2.00 mmol) ^1}QpLfzlk> ^Hffl^T. 15B#mHft)iMtfc. £j£?££it^U 

m^)v -- 50:1) Tttmmmv, mmit^A (gi4#A) (®mm (109 mg, 

0.222 mmol. 22*) Zm&W#i®KtLT, £ J;«f3te£t>A (g^B) 
(SiStt) (102 mg, 0.209 mmol, 2150 £»fi«t)ft<h LT, MtfK}f!fa*b£ 

tlB (234 mg, 0.479 mmol, 48*) £#k&ftiW.MMt LTfifco 

<fc£$lA (JTO£A) 

'H-NMR (400 MHz, CDC1 3 ) 6 : 0.05 (3H, s), 0.05 (3H, s), 0.89 (9H, s), 1. 
14 (3H, d, J = 6.8 Hz), 1.38-1.47 (IH, m), 1. 79-1.89 (1H. m), 2.91-3.02 
(1H, m), 3.63-3.73 (2H, m), 4.56 (IH, d, J = 5. 9 Hz), 6.81 (1H, td, J = 
9.0, 4.6 Hz), 6.92-6.98 (IH, m), 7.34 (2H, d, J = 8. 3 Hz), 7.51-7.57 (IH, 
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m), 7.55 (2H, d, I = 8. 3 Hz). 
MS m/z: 489 (M + +H). 
itG® A (gtt&B) 

'H-NMR (400 MHz, CDC I,) <5 : -0.01 (3H, s), 0.00 (3H, s), 0.85-0.93 (9H, 
m), 1.19-1.28 (1H, m). 1.38 (3H, d. J = 6.6 Hz), 1. 64-1. 73 (1H, m), 2.7 
8-2.88 (1H, m), 3.61 (2H, dd, J = 7.6, 4.9 Hz), 4.46 (1H, d, J = 9.0 Hz), 

6.72 (1H, td, J =9.0, 4.4 Hz), 6.87-6.93 (1H, m). 7.30 (2H, d, J = 8. 3 

Hz), 7.34-7.41 (1H, m), 7.49 (2H, d, J = 8. 3 Hz). 
MS m/z : 489 (M'+H). 

'H-NMR (400 MHz, CDC1 3 ) <5 : -0.01 (1.5H, s), 0.01 (1.5H, s), 0.02 (1.5H, 
s), 0.04 (1.5H, s), 0.84 (4. 5H, m), 0.86 (4. 5H, m), 1.04-1.10 (3H, m), 
1.15-1.40 (2H, m), 1.99-2.11 (0. 5H, m), 2.11-2.22 (0.5H, m), 2.35-2.53 
(1H, i), 3.72-3.82 (1H, m), 4.44-4.52 (1H, m), 6.82-6.88 (1H, m), 6.93-7. 
02 (1H, m), 7.16-7.26 (1H, m), 7.37-7.42 (2H, m), 7.51-7.58 (2H, m). 
MS i/z: 489 (M + +H). 

HJfi^J 2 3 8: 4- (4-^Pa7x-jl/7Jl/7fr->>U) -4- (2, 5-^7;!/ 



nmm 2 3 7 ti# 6 ntz 2 - [ 4 - ( t - *j* ^;u-> u 1/) - 1 - 

[ (4 -^DD7iZJl/) -2-*3-)V7 : ?)V] -1, 4-ityjV 

^-□^>-t*> (tt^A (g-ttftA) ) (109 mg, 0.223 mmol) ^fh7th'D 
77> (3 ml) \Z®MLs 7yit7m- hT'Jv> (0-5 ml) £Jn;i/io 
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fc@#£ffl#X^;U-A*tf>«fc0?flSfiU tRffijk-&tt (61.1 mg, 0.163 mmo 
1, 73%) &M®&ft%tiht\sTmc. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.08 (3H, d, J = 7. 1 Hz), 1. 59-1.62 (1H, m), 
1.74-1.84 (1H, m), 1.96-2.05 (1H, m), 2.93-3. 05 (1H, m), 3.75-3.89 (2H, 
m), 4.68 (1H, d, J = 6.8 Hz), 6.77 (1H, td, J = 9.0, 4.6 Hz), 6.91-6.97 
(1H, m), 7.33 (2H, d, I = 8.3 Hz), 7.45-7.51 (1H, o), 7.51 (2H, d, J = 

8. 3 Hz) . 

IR (ATR) cnf 1 : 3527, 2935, 2897, 1583, 1487, 1315, 1267, 1232, 1188, 114 

4, 1086, 1068, 1049, 1012, 889, 864, 829, 789, 750, 715, 654, 611, 551, 

490, 467. 

mp: 111-112 X:. 

MS m/z: 375 (MHH). 

Anal, calcd for C n H 17 ClF 2 0 3 S:C, 54.47; H, 4.57; CI, 9.46; F, 10.14; S. 8. 
55. Found: C, 54.44; H, 4.55; CI, 9.44; F, 10.08; S, 8.75. 

2 3 9: 4- (4-^PD7iZW^) -4- (2, 5-y7Jl/ 



mmm2 3 7T*mt>ntz2- [4- (t-^;p^^ju->u;u***» - 1 - 

[ (4-^PD7i-JH ZJlfc-M -Z-^fr-J^M -1, 4-v7;U 
^-P^>if> A (&tt#B) ) (102 mg, 0.209 mmo I) ^fh7tHD 

yy> (3 ml) \zmMLs 77W~tf'Jy> (0.5 ml) £iJPAfc, S^iKS: 
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OHISflU mttt^m (36.1 mg, 0.0963 mmol, 4655) SMfett^fttUT 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.23-1.40 (2H, m), 1.35 (3H, d, J = 6.6 Hz), 
1.81-1.90 (1H, m), 2.84-2.93 (1H, m), 3.63-3.78 (2H, m), 4.51 (1H, d, J 
= 8.1 Hz), 6.75 (1H, td, J = 9.0, 4.6 Hz), 6.89-6.96 (1H, m), 7.31 (2H, 
d, J = 8.5 Hz), 7.40-7.47 (1H, m), 7.51 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 3525, 2954, 1655, 1493, 1477, 1427, 1394, 1306, 1279, 124 

0, 1180, 1144, 1080, 1055, 1014, 943, 887, 822, 754, 712, 665, 609, 559, 
542, 453. 

mp: 65-67 'C. 

MS m/z: 375 (M*+H). 

Anal, calcd for C„H„ClF t 0,S 0.5H 2 0:C, 53.20; H, 4.73; CI, 9.24; F, 9.90; 
S, 8.35. Found: C, 53.17; H, 4.86; CI, 9.29; F, 10.00; S, 8.50. 

Mfa&l 2 4 0: 1 - [ (4-^DQ7x-JP) 1 - (2, 5-y7 

J^D7x^) ] -4-^>?7-Jl/ (fttttt2 4 0-AR#IH$tt2 4 0- 
B) 



mmm2 3 7Tft$nfc2- [4- (ten -7^i^j*3\>i^u;m-*v) 
-1- (4-^pd7x-;m;u^-;u) ^>3\>u] -1, 4-v j 7;^p^> 

-£> (-ft-o^lB) (230 mg, 0.470 mmol) &f h7tFD77> (4 ml) 

U fh77*?;i'7>t-^A7M l JH©fh7tHD77>^ (1.0 M, 0. 
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564 ml, 0.564 mmol) £in;L, ^T18f^«L£ 0 RfetK&W&tJ: : ?)],'Qft 

x^;p = 2:i) -e#i£*i!5iu &*ittfit4#. 43ctra«^tt#:^^n^na 

2 4 0-A (4£S&) (48.0 mg, 0.128 mmol, 27*) £&fi*HfiM£LTf§fc. 

(Mtt) (48.8 mg, 0.130 mmol, 28S) &ft&WKtt&£ LTftfc. 
gtt&2 4 0-A 

'H-NMR (400 MHz , CDCt 3 ) 6: 1.17 (3H, d, J = 6. 1 Hz), 1. 28-1. 48 (3H, m), 
2.18-2.29 (1H, m), 2.47-2.56 (1H, m), 3.77-3.85 (1H, m), 4. 53-4.58 (1H, 
m), 6.83 (1H, td, J = 9.0, 4.4 Hz), 6.95-7.01 (1H, m), 7.22-7.28 (1H, 

m), 7.38 (2H, d, J = 8.5 Hz), 7.53 (2H, d, J = 8.5 Hz). 

IR (ATR) cm' 1 : 3370, 3087, 2925, 1587, 1574, 1496, 1475, 1423, 1396, 131 

1, 1279, 1234, 1178, 1149, 1128, 1086, 1014, 949, 874, 827, 789, 760, 73 

5, 710, 679, 631, 584, 559, 525, 469. 

mp: 97-98 X:. 

MS m/z: 375 (MHH). 

Anal, calcd for C 17 H 17 C1F,N0 3 S:C, 54.47; H, 4.57; CI, 9.46; F, 10.14; S, 8. 
55. Found: C, 54.35; H, 4.69; CI, 9.64; F, 10.31; S, 8.80. 
m&fo 2 4 0 - B 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.17 (3H, d, J = 6-1 Hz), 1.29-1.45 (3H, m), 
2.07-2.18 (1H, m), 2. 58-2.67 (1H, m), 3.77-3.85 (1H, m), 4.59 (1H, dd, 
J = 11.2, 2.9 Hz), 6.84 (1H, td, J = 9.0, 4.4 Hz), 6.95-7.02 (1H, m), 7. 
23-7.27 (1H, m), 7.38 (2H, d, J = 8.5 Hz), 7.54 (2H, d, J = 8. 5 Hz). 
IR (ATR) cm" 1 : 3504, 3390, 2960, 2925, 1585, 1493, 1475, 1427, 1396, 130 
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2, 1275, 1227, 1174, 1146, 1082, 1036, 1014, 823, 752, 723, 708, 625, 55 

5, 530, 463. 

mp: 89 *C. 

MS m/z: 375 (M*+H). 

Anal, calcd for C n H n ClF 2 N0 3 S:C, 54.47; H, 4.57; CI, 9.46; F, 10.14; S, 8. 
55. Found: C, 54.25; H, 4.46; CI, 9.51; F, 10.41; S, 8.66. 

2 4 1: N- [5- [ (4-^DD7i-^) 7,)Vfr-M -5- (2, 



%mm 2 9 T-nzntc 5- [ (4-^dd7i-;i/) tju*-;i/] -5- (2, 

5-/7Mn7i^W -l-^>^7— )V (115 ig, 0. 307 mmol) , N-* 
3-)\,7>)V*-)\,f>)Vn^ >M t (120 mg, 0.614 mmol), *3«k^hU7 

x-^*7.7^> (163 mg, 0.614 mraol) 5rh7kHD77> (3 ml) \Z®M 
lsfz'&. ifil:T7Vy*M>^y^V7"Dt!;l' (120 1, 0.614 mmol) £iD 

U7jy^7A^D7hy7 7^f-f:#U ^-y-> : »Kx?JU = 3:lfcfcH«R 
J:0ftfc#iB£»l8U aWa-fb-&«F <I68 ng, 0.304 mmol, 998!) ZM&mfeM 

'H-NMR (400 MHz, CDC1 3 ) 6: 1. 22-1. 35 (2H, m), 1.50 (9H, m), 1.58-1.73 
(2H, m), 2.08-2.18 (1H, m), 2.39-2.49 (IH, m), 3.22 (3H, s), 3.59 (2H, d 
dd, J = 8.1, 6.6, 3.9 Hz), 4.53 (1H, dd, J = 11.2, 2.9 Hz), 6.83 (1H, Id, 
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J =9.0, 4.4 Hz), 6.95-7.01 (1H, m), 7.22-7.27 (1H, m), 7.39. (2H, d, J 
= 8.5 Hz), 7.54 (2H, d, J = 8.5 Hz). 

1R (ATR) cm" 1 : 1722, 1583, 1496, 1350, 1321, 1281, 1 149, 1087, 1012, 966, 
831, 754, 710, 629, 517. 
MS m/z: 452 (M + -Boc), 496 (MM-Bu), 574 (M*+Na) . 
FAB-MS: 574.0932 (Calcd for C„H J8 ClF 2 N0 6 S 2 Na: 574.0912). 

3kMm 2 4 2: N— [5- [ (4-^DD7irjl/) TJUfr-;!/] -5- (2, 



N- [5- [ (4-^PP7x-;W 7>)lft~M -5- (2, 5-/7MO 
7x-;W ^>3M10 -*-*5-)VZM-)HJ)VKS>WLt--7?-)V (108 mg, 
0.196 mnol) ^dd^> (4 ml) S»tThU7;U*aBB6 
(lml) SiraAfc. S^«E&Mt?3«rlBHft#m» i?<7nn*9>t?miV**'m 

7 A-CftjftfttMl t . # SnfeSS* 77>r>a->U* yjU* 7A7D^h^7 
^1J-> : *KX^ .= l:l»ffl!8<kB#fc#iii£ii8U»S 
n&@#£Bt*X^;U-^*tf>J:Of?S!gilU SSHft^«J (75.5 mg, 0.167 n 
mol, 85X) &e&£&*tUT#fc. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.28-1.38 (2H, m), 1.55-1.68 (2H, m), 2.06-2. 
18 (IH, m), 2.43-2.52 (IH, m), 2.92 (3H, s), 3.09 (2H, dd, J = 13.4, 6.8 

Hz), 4.15-4.24 (IH, m), 4.51 (IH, dd, J = 11.5, 3.4 Hz), 6.84 (IH, td, 
J = 9.0, 4. 4 Hz), 6.96-7.03 (IH, m), 7.22-7.28 (IH, m), 7.39 (2H, d, J = 

8.5 Hz), 7.52 (2H, d, J = 8. 5 Hz). 
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IR (ATR) cm" 1 : 3219, 2871, 1583, 1495, 1425, 1300, 1248, 1167, 1144, 108 
4, 1068, 978, 893, 835, 752, 725, 706, 629, 545, 525, 471. 
mp: 106-107 "C. 
MS m/z: 452 (M'+H). 

Anal, calcd for C 18 H M C1F 2 N0 4 S 2 :C, 47.84; H, 4.46: CI, 7.84; F, 8.41; N, 3. 
10; S, 14.19. Found: C, 47. 75; H, 4.47; CI, 7.94; F, 8.54; N, 3.14; S, 1 
4.25. 

'gMm 2 4 3: N— [4- [ (4 ~7 □ P7 Z)Vfc-M -4- (2, 



mt&M2 3 9Tt#bnfc4- [ (4-^OD7x-;U) 7JU*-;|/| -4- (2, 
5-> J 7JU^P7x-;W -3-*?)V-l-79S—)l' (97. 2 mg, 0.259 mmo 
1), N-*^;UU*XJk&;UA*$>gU -73-)V (101 mg, 0. 518 mnol). 43 
cfctf HJ7x-;i/*77-r y (138 mg, 0.518 mmol) 5:fh7tHD77> (3 

mi) \zmmisiz& ^mzx7^v%)^ywMv^u\i)\, (102 1, 0.518 

ttU ^=Mt-> : St^X5P;U = 3:2&tttt£0#fe#IP&*lftU HHE-ft^t) 
(136 mg, 0.246 mmol, 9595) ^IfilSlil/Tllfc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.33 (3H, d, J = 6.8 Hz), 1.35-1.45 (1H, m), 
1.52 (9H, s), 1.99-2.08 (1H, m), 2.70-2.78 (1H, m), 3.27 (3H, s), 3.65- 
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3.76 (2H, m), 4.45 (1H, d, J = 7. 6 Hz), 6.77 (1H, td, J = 9.0, 4.6 Hz), 
6.91-6.97 (1H, m), 7.32 (2H, d, J = 8.5 Hz), 7.38-7.45 (1H, m), 7.50 (2H, 
d, J = 8.5 Hz). 

MS m/z: 552 (M 4 +H), 574 (M 4 +Na). 

FAB-MS: 552.1070 (Calcd for C M H„C1F,N0 6 S : : 552.1093), 574.0875 (Calcd fo 
r C 23 H 28 CIF 2 N0 6 SjNa: 574.0912). 

MMW 2 4 4: N— C4 - [ (4 -£DD7x~JlO TJl/fr-Jl/l -4- (2, 



4 3-et#^nfcN- [4- [ (4-^DP7i-JW *)\sfc-)V\ -4 

- (2, 5-y7Mo7i-JW -3-*3\>u7?mi/) -n-*^*;^- 

;W&JW15>R t (136 mg, 0.246 mmol) ^DD^> (4ml) \Z 

^-^*lJ->J;l9f?^IIU mttk&y>) (99.5 mg, 0.220 mmol, 89*) 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.27 (3H, d, J = 6.8 Hz), 1.35-1.44 (1H, m), 
1.95-2.05 (1H, m), 2.82-2.88 (1H, m), 2.95 (3H, s), 3.10-3.19 (1H, m), 
3.22-3.30 (IH, m), 4.21-4.28 (1H, br m), 4.49 (IH, t, ) = 6.6 Hz), 6.81 
(1H. td, J =9.0, 4.4 Hz), 6.93-7.00 (IH, m), 7.34 (2H, d, J = 8.5 Hz), 
7.42-7.48 (IH, m), 7.52 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm'': 3251, 3076, 1581. M95, 1473, 1317, 1244, 1140, 881, 837, 
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781, 750. 729, 710, 665, 617, 553, 521, 465. 
mp: 163 V. 
MS m/z: 452 (M'+H) . 

Anal, calcd for C I8 H 20 C1F 2 N0 4 S 2 :C, 47.84; H, 4.46; CI, 7.84; F, 8.41: N, 3. 
10; S, 14.19. Found: C. 47. 88; H, 4.45; CI, 7.91; F, 8.51; N, 3.16; S, 1 
4.23. 

mmm 245: n- [3- (4-^DD7irMMrji/) -3- (2, 5- 



mnM2 0 7T'#£ft£3- (4-^DP7xr:^^) - 3- (2, 5 
-y7MD7xZ;p) - l--fnny—)U (120 mg, 0.307 mmol). N-^^ 1 
)\,7s)V-fc-)]/j3)\sn^yffi. t (101 mg, 0.519 doI), $5£tfhV7x. 
-)lft*yj> (138 mg, 0.519 mmol) ^fh7kFn77> (3 ml) 
td&, m&\ZT7"Ji?tl)V#>mV-1V-7u\?:)V (102 1, 0.519 mmol) £fln*. 

^□7h^7 7^-llftl (^*Dr> : WBx^JU = 4:1) ffl&tt9J£ttl£l$ 
if.n/:i«^oa/^> (4 ml) l;|«U h>j7;^D^» 
(2 ml) £jQ;t> MT6P#IHHR#Lfc. gfSffc* v7 □ □ >t«&. tK, 

IS^tl (90.2 mg, 0.213 mmol, 62X) SJSfttH*ISJli:LT1*fc, 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.29-2.39 (1H, m), 2.69-2.78 (1H, m), 2.93 
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(3H, s), 3.10-3.20 (1H, m), 3.35-3.44 (1H, oi), 4.44-4.50 (1H, br m), 4.7 
4 (1H, dd, J = 9.0, 6.1 Hz), 6.84 (1H, td, J = 9.0, 4.6 Hz), 6.97-7.04 
(1H, in), 7.23 (1H, ddd, J = 8.5, 5.4, 3.2 Hz), 7.39 (2H, d, J = 8.5 Hz), 
7.52 (2H, d, J = 8.5 Hz). 

IR (ATR) cur 1 : 3257, 3087. 2947, 1587, 1496, 1475, 1308, 1090, 1279,- 114 
7, 1086, 1014, 962, 879, 827, 760, 737, 679, 621, 523, 463, 413. 
mp: 131-134 t:. 
MS m/z: 424 (M 4 +H). 

Anal, calcd for C 16 H l6 ClF 2 N0 4 S 2 :C, 45.34; H, 3.80; CI, 8.36; F, 8.96; N, 3. 
30; S, 15.13. Found: C, 45. 22; H, 3.67; CI, 8.34; F, 8.98; N, 3.38; S, 1 
5.16. 

4 0 : 4- (t-^y7xn^> l JM^-» -2-^f>-l-t 



2-7t>-1, 4-i?*—)V (10.0 g, 113 dbo I) TkTS't ^ PV—fo (4.70 g, 
69.0 mmol) ^DD^^VN, N-^^WUsfrfcATS Fffi£« (200 ml 
/ 200 ml) fc»»U fftlltt -yfMODy7i^/7> (30.0 ml, 

115 mmol) i*T**7&, JR£fc££»K:T4BIHHft#l,fc. RfoWi 

^y;U^DTh^^7^-lC#L, : = 2:1 ^raiOtf 

fc#i®ti«l£S8LT. SiSfk^ft (15.3 g. 46.9 mmol, 42*) £&feifttt«sSI 
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'H-NMR (400 MHz, CDC 1 3 ) 6: 1.06 (9H, s), 4.01 (0.5H, br d, J = 6. 1 Hz), 
4.15 (1.5H, br d, J = 4.9 Hz), 4.18-4.26 (1.5H, m), 4.26 (0. 5H, dm, J = 
5.9 Hz), 5.60-5.75 (1H, m), 5.78 (3H, dm, J = 15.4 Hz), 7.34-7.52 (5H. 

m), 7.64-7.76 (4H, m). 

MS m/z : 327 (M + +H). 

mmm 2 4 6: (Z) -2- [5- (t-»y7x-jk>'JM^y) -1 
- [ (4-^DP7i3) X;i/frx;t/l -3-^>f3] -1, 4-~J7)V 
*u*>it> (Stt^2 4 6-A) TkX$ (E) -2- [5- (t-^y7x 

U;U^5» -1- [ (4-^DD7x^l/) 7JV£=J\/\ -3-^>x 

-1, 4-> 7 7;i/^P^>-tl> (lft#2 4 6-B) 




«0iJ5T#6tlfc2- [ (4-^OD7irjW 7JU*X>M3^] -1, 4 
-> ? 7;i/^a^>-ti> (400 mg, 1.32 mmol) Rtf 4 - (t-yfJ^7i^ 
->'j;i/^-» 1-*— (660 mg, 2.02 mmol) &h;PX>.(6 

ml) KjgflPU y7/^fl/>h l J-n-7'5 : M7*7> (480 mg, 1.99 mm 
ol) fcSaAfc^ 7;H*>#B^T> 6Pt»i*ML/i 0 &j&tt&ftfe&. » 

1>T# t>*itz3MM* 777yayU*WD7h^77^- K*+f- 
>:»»X^U»80:1) HT^ffiiU £82g&# 2 4 6 - A (ffiStt) (14 
9 mg, 0.244 mmol, 18%) £&fi«tlS?£LT. ^fagttft 2 4 6 - B (Aft 
14) (468 mg, 0.766 mmol, 58X) *m&tiiftW£t LT#fc. 
»2 4 6-A 
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'H-NMR (400 MHz, CDC1 3 ) <5 : 1.04 (9H, s), 2.64-2.78 (1H, m), 2.95-3.08 

(1H. in), 4.09 (1H, ddm, J = 13.5, 5.6 Hz), 4.15 (1H, ddm, J = 13.5, 6.3 

Hz), 4.45 (1H, ddm, J = 11.0, 3.4 Hz), 5.12 (1H, dtm, J = 11.0, 7.3 Hz), 
5.62 (1H, dtm, J = 11.0, 6.3 Hz), 6.80-6.88 (1H, m), 6.90-7.00 (1H, m), 
7.02-7.21 (1H. m), 7.30-7.60 (10H, m), 7.60-7.72 (4H, m). 

IR (ATR) cm"': 2931, 2856, 1583, 1496, 1473, 1427, 1327, 1151, 11 1 1, 108 

8, 823, 754, 702, 615. 505. 

MS m/z : 611 (M'+H), 633 (MHNa). 

m&fo 2 4 6 - B 

'H-NMR (400 MHz, CDC1 3 ) <5 : 0.93 (9H, s), 2.80-2.92 (1H, tn), 3.14-3.26 

(1H, in), 3.98-4.05 (2H, m), 4.01 (1H, dd, J = 11.5, 3.7 Hz), 5.43 (1H, d 

tin, J = 15.0, 7.3 Hz), 5.59 (1H, dim, J = 15.0, 4.4 Hz), 6.75-6.88 (1H, 

m), 6.92-7.01 (1H, m), 7.22-7.50 (9H, m), 7.50-7.65 (6H, m). 

IR (ATR) cm"': 2931, 2856, 1583, 1496, 1427, 1321, 1149, 1111, 1084, 101 

2, 822, 754, 700, 503. 

MS m/z : 611 (M'+H), 633 (M'+Na). 

2 4 7 : (Z) -5- [ (4 - 7 P □ 7x-JU) TJl/fr-^] -5- (2, 

°ta cl 

(Z) -2- [5- (t-^l/y7i^y'JJ^+y) -1- [ (4-7P 

P7x-;u) -3-^>x-;H-i, 4-v ? 7;u3-d^>*:> 

(»2 4 6-A) (145 mg, 0.237 mmol) ^fh7tFD77> (5 ml) IZ 
mML. 7 vit7-VyZT^)VT >=E- OI±<Dt h7th*D7 7>mWL (1.0 M, 0. 
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5 ml, 0.5 mmol) £iSTLfc&. £ilK:T2ll3ffl«#Lfc. fcfomiZ* (0.2 ml) 
^77^-C#L, ^>:Sllf^= 2:1 »tb»«k 0»/t^®*«£E» 

(51 mg, 0.137 mmol, 58*) LT#fc. 
'H-NMR (400 MHz, CDC1,) 6: 1.35 (1H, br s), 2.82-2. 95 (1H, m), 3.22-3.3 
2 (1H, m), 4.08-4.18 (1H, m), 4.18-4.28 (1H, m), 4.56 (1H, ddm, J = 10.6, 

4.5 Hz), 5.29 (1H, dtm, J = 11.0, 7.5 Hz), 5.67 (1H, dtm, J = 11.0, 6.6 

Hz), 6.77-6.88 (1H, m), 6. 92-7.02 (1H, m), 7.22-7.32 (1H, m). 7.39 (2H, 

d, J = 8.7 Hz), 7.54 (2H, d, I = 8. 7 Hz). 

IR (ATR) of 1 : 3560, 3016, 1585, 1495, 1475, 1427, 1396, 1308, 1277, 121 

8, 879, 827, 789, 752, 708, 679, 627, 467, 420. 

mp: 60-63*0. 

MS m/z : 390 (M + +NH 4 ). 

Anal. Calcd for C I7 H 15 C1F 2 0 3 S : C, 54.77; H, 4.06; CI, 9.51; F, 10.19; S, 8. 
60. Found: C, 54. 57; H, 4.08; CI, 9.41; F, 10.27; S, 8.74. 



mi&W 2 4 8: (E) -5- [ (4-?Da7x~;U) 7J\^J\A -5- (2, 
5 -y7MD7i^l/) - 2 -^>x>- 1 -*-)V 



°to a 



&Jfi0!l2 4 6Tfte>ftfc (E) -2 - [5- ( t -7^Ux7x-;i^>'J Jl/** 

-» -l - [ (4 -?pd7x-ju) 7s;u*-;u] - 3 -^>x-;H -1. 4 

-y*7MD^>f> (S'&&2 4 6-B) (465 mg, 0.761 mmol) ^rh7k 
h'077> (10 ml) fcjgtfU 7 y{fcxh7 73 L ;U7> ; E- , 7A<Z)xh7t K 
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□ 77>ii (1.0 M, 1.5 ml, 1.5 mmol) &ffil : Ltz&, ^iSKTlfSTO^L- 
tz, SffcfitoK (0.2 ml) fcJJOAfd^ ffifemffiLTn^fttzmffiBfeZ? ? v 
yay'J*Wo^h^77^-i:ffU ^U"> = 2:1 

(CTft#U SIBfl:^% (225 mg, 0. 605 mmol, 8020 Sr^fe**)^ LT#fc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 1.21 (1H, br t, J = 5.5 Hz), 2.80-2.92 (1H, 
m), 3.18-3.28 (1H, m), 3. 96-4.06 (2H, m), 4.57 (1H, ddm, J = 11.2, 3.9 H 
z), 5.44 (1H, dtm, J = 15.2, 7.3 Hz), 5.70 (1H, dtn, J ■ 15.2, 5.4 Hz), 
6.78-6.88 (1H, m), 6.95-7.03 (1H, m), 7.22-7.30 (1H, m), 7.39 (2H, d, 1 
= 8.7 Hz), 7.54 (2H. d, J = 8.7 Hz). 

IR (ATR) cm"': 3552, 3087, 1583, 1495, 1427, 1396, 1309, 1281, 1219, 118 
6, 1142, 1082, 1016, 984, 874, 831, 775, 756, 710, 619, 553, 534, 467. 
mp: 108-109*0. 
MS m/z : 395 (M*+Na) . 

Anal. Calcd for C 17 H 15 C1F 2 0,S: C, 54.77; H, 4.06; CI, 9.51; F, 10.19; S, 8. 
60. Found: C, 54. 59; H, 4.03; CI, 9.53; F, 10.17; S, 8.71. 

4 i : 2- [2- q^f2k2Z^jkid2iM±2) xf2k££] x 



2, 2' -ttzSJ&S—fr (10.0 g, 81.8 mmol) (4.70 g, 

69.0 mmol) ^DD^^> (200 ml) SfiCTt-^fHDO 
i?y^-)\s->7> (15.0 ml, 57.7 mmol) «TLfc 0 %STVkl&* frfiM*^ 




9. 
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V3.vU*W^O-7h^77^-tc:#L. ^>:ffiHx^ s 3:1 jgili 
a^D»fc#lB£«ffi»8LT, mZ4t£® (11.3 g, 31.3 flunol, 54K) 

'H-NMR (400 MHz, CDCl 3 ) 5: 1.06 (9H, s), 2.19 (1H, br s), 2.62-2.72 (4H, 
m), 3.63 (2H, br t, J = 5.5 Hz), 3.80 (2H, t, J = 6. 8 Hz), 7.32-7. 52 (6 
H, m), 7.66-7.75 (4H, m). 

IR (ATR) cm" 1 : 3400, 2929, 2856, 1427, 1105, 822, 735, 700, 611, 503. 
MS m/z : 383 (M'+Na). 

mmm 249 : 2- [3- [2- (t-^y7i^y'jM^» x&i 

-1- [ (4-gnP7xXJl/) 7s)V*~)V] ~fU\LM -1. 4-^7 



%mm^%^ntz2- [ (4-^DD7irjw t^i^-jm^] -1, 4 

-v7;i/^P^>if> (900 mg, 2.97 mmol) $X£2- [2- (t-^^l/v 5 ^ 
xXJ|/v'j;i^=^» X^;^^] X^y-;U (1.64g, 4.55 mmol) £HI/X 
> (20 ml) x7/*^l/>MJ-n-73\>l/*7s*^> (1.26 g, 5. 

22 mmol) £iin*.fc&, 7;i>=f>»H»T, 9ftlWinfl&iiiSLfc. R««*tt»ft. 
2- [2- (t-^y7i-)k>'JM+y) Z.3-)Vtt] (50 
0 mg, 1.39 mmol) Rtf->7;/5 1 U>hU-n-7'fJ^*7> (400 mg, 1. 
66 mmol) £iD;lfcSt JJl/^OgBS&T. 14R#P^MiIffitL£. SJSf&Srifcft 

ttU ^^it> : WRx^fP = 10:1 jgHJfiM: B»fc#IIB*flte»«LT, ■ SIB 




ci 
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(1.82 g, 2.82 mmol, 95*) MfUfii^lSt LT#fc. 
'H-NMR (400 MHz, CDCI 3 ) 6: 1.02 (9H, s), 2.20-2. 35 (2H, m), 2.50-2.74 
(4H, m), 3.65-3. 80 (2H, m), 4.72-4.80 (1H, m), 6.77-6.85 (1H, m), 6.92-7. 
00 (1H, m), 7.15-7.23 (1H, m). 7. 35-7.48 (8H, m), 7.52 (2H, d, J = 8.8 H 
z) , 7. 64 (4H, d, J = 8. 1 Hz) . 

IR (ATR) cm"': 2931, 2858, 1583, 1496, 1323,1149, 1105, 1084, 754, 700, 
503. 

MS m/z : 667 (MHNa). 

%mm 2 5 0: 2 - [3- [ (4-^PP7i^) Kfrfr-M -3- (2, 

°to cl 

2- [3- [2- (t-7'5 L ;i'y7iZJk>Uim-/) x^l^] -1- 

> (1.81 g, 2.80 mmol) &rh7tHD77> (30 ml) fc»*U fcftTKT 
7y-ffc7 : -h^7*^;l'7> : E:— ^A©fh7k Hn77>i^S (1.0 M, 8.0 ml, 8. 
0 ■nol).*«STU/t«. MtT2I^KJt^bfc. EJ&iKKTK (3 ml) fcjDAfc 

m&mm Lxn^ntzwmm^y 77->a>' i J^D?h^7^- 

£#U 'vfrtf^ : @tS?X3\>l/ = 2:1 ^itiSU: 0#fc#S£MEEi£*&bT. 6 
feHft*#fc. »&nfcefiHtt£MrlJ->fcTft*U £!Hl"b£4& (977 mg, 
2.40 mmol. 8655) LT#fco 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.97 (1H, t, J = 6.1 Hz), 2.30-2.45 (2H, m), 
2.60-2.80 (4H, m), 3.60-3.78 (2H, m), 4.81 (1H, dd, J = 9.6, 3.5 Hz), 6. 
80-6.90 (1H, m), 6.96-7.05 (1H, m), 7.20-7.30 (1H, m), 7.39 (2H, d, J = 
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8.8 Hz), 7.54 (2H, d, J = 8.8 Hz). 

IR (ATR) cm"': 3564, 3072, 1583, 1496, 1275, 1144, 1082, 835. 810, 762, 

627, 534, 480. 

mp: 108-110*0. 

MS m/z : 424 (M*+NH 4 ) . 

Anal. Calcd for C l7 H 17 CIF 2 0jS 2 : C, 50.18; H, 4.21; CI, 8.71; F, 9.34; S, 1 
5.76. Found: C, 49.94; H, 4.20; CI, 8.84; F, 9.41; S, 15.70. 

HM0iJ 2 5 1: 4- [ (4-^DD7xrj|/) TJU/fr-;!/] -4- (2, 5~v 

°to a 

2- [3- [ (4-^DP7x-;i/) Zfrft=L)V] -3- (2, 5-y7Mo 
7xXJl/) 7a J-)V (800 ng, 2.00 mmol) £b;i/X> (50 m 

1) IJ»L, i/7 J ^]y>V^-n-7^)V^Xtsy> (1.50 g, 6.22 uno 

jem e. titzmm £ y y v -> ^ > u * w * □ h 5 7 w - l 

nfz, nzntz&&mfo*^*v>\zTmi>L. mw&vi (504 mg, 1.28 mmo 
1, 64%) z&mtfztv-zmtz. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.46 (2H, br t, J = 13.4 Hz), 2.57-2.78 (4H, 
m), 3.09 (2H, br s), 6.85-6.95 (1H, m), 7.02-7.15 (2H, m), 7.37 (2H, d, 
J = 8.7 Hz), 7.40 (2H, d, J = 8.7 Hz). 

IR (ATR) cor': 2927, 1574, 1495, 1306, 1267, 1147, 1080, 877, 825, 750, 
710, 619, 561, 472. 
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mp: 188-190'C. 

MS m/z : 389 (M f +H). 

Anal. Calcd for C n H ls ClF,0 2 S, 0.25H,0: C, 51.90; H, 3.97; CI, 9.01; F, 9.6 

6; S, 16.30. Found: C, 52.20; H, 3.91; CI, 9.20; F, 9.85; S, 16.36. 

2 5 2: 4- [ (4-^DD7i^) 7,)Vj$s~)\A -4- (2, 5-5* 

°to a 

4- [ (4-^Dn7i-jW TJl^-JH -4- (2, 5-;7MD7x- 
;W xh5tHD^e^> (200 mg, 0.508 mmol) ^OD^^> (30 ml) 
\Z®MLtcm, *3fcT\ZT3-t>uam$:&mffi. (106 mg, 0.614 mmol) £iD 

^y^i.i/vtsfiivu-ivyyy s\*d-> -.mm^jv = i:i 

^X-xJWCTftftU ^IBIb-^tl (163 mg, 0.403 mmol, 7990 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.30-3.55 (8H, m), 6.85-7.04 (1H, m), 7.05-7. 
20 (2H, m), 7.33 (0.8H, d, J = 8.3 Hz), 7.40 (0.8H, d, J = 8.3 Hz), 7.44 
(1.2H, d. I = 8.8 Hz), 7.47 (1.2H, d. J = 8. 8 Hz). 
1R (ATR) cm" 1 : 3095, 1576, 1491, 1308, 1279, 1146, 1082, 879, 818, 800, 
752, 712, 621, 565. 474. 
mp: 173-182X:. 
MS m/z : 405 (MHH). 

Anal. Calcd for C„H I5 C1F Z 0 3 S 2 : C, 50.43; H, 3.73; CI, 8.76; F, 9.38; S, 1 
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5.85. Found: C, 50.60; H, 3.76; CI, 8.81; F, 9.48; S, 15.92. 

UHm 2 5 3: 4- [ (4-^nD7i^) ZJlfc-fr] -4- (2, S-i? 

°ta a 

nMM2 5 lTt#e>nfc4- [ (4-^DD7i-JW X;Ut|>-;U] -4- (2, 
5-y'7Mo7i-^) fh7tHo?te7> (100 mg, 0.254 mmol) £v 
^□P^^> (15 ml) \Z®mLtz&. 7k^TlCT3-^DOii^&M (110m 
g, 0.637 mmol) *ftl*.fc. &U£.TmtimW&* E^Kttfc^X^X-r^ft 

AfcTftjgLfc. 5i«I»LT#^nfcllM^777yay 
U#y;W*cr7|^57*-fcttU : RH6x3\>l, = l:liStb»«tt)^ 

fc^Hft«BEWBLTaftH#*#/t. ^e>n^efe@#:*^x^x— r;nc 

T»U (89 mg, 0.211 mmol, 83*) $a«itT#L 

'H-NMR (400 MHz, CDC1 3 ) 6: 2. 80-3.02 (4H, m), 3.02-3.24 (4H, m), 6.91-7. 
01 (1H, m), 7.06-7.13 (1H, m), 7.14-7.22 (1H, m), 7.39 (2H, d, J = 8. 7 H 
z), 7.44 (2H, d, J = 8.7 Hz). 

IR (ATR) cm" 1 : 1577, 1496, 1473, 1415, 131 1, 1201, 1 149, 1122, 1080, 874, 
854, 822, 754, 708. 623, 567, 474. 
mp: 204-206*0. 
MS m/z : 421 (M*+H). 

Anal. Calcd for C 17 H IS C!F Z 0 4 S Z : C, 48.51; H, 3.59: CI, 8.42; F, 9.03; S. 1 
5.24. Found: C, 48.61; H, 3.60; CI, 8.44; F, 9.05; S, 15.21. 
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mmm 254: 2- [3- [ (4-^dq7i^) tj^^m -3- (2, 

°ta a 

His^j2 5 0Tl#f>nfc2- [3- [ (4-^dd7x-;w ;uu*x;i/| -3 

- (2, 5-y7MD7i-JW 7 , DbW] X^y-;U (65 mg, 0.16 mm 
ol) £v7DD^> (5 ml) *JirRCT3-£DDj©£B« 
(33 mg, 0.19 mmol) £JlQ;Lfco ^igKT14l$BWfJm £j£*§£f££Ml£M 
LT# 6nfdt*S8ISE£ 7 y v ya -> 'J t) ¥)V2 D7h^77-f -fctt U >>7 
od**>: = 30:1 ^TOJ:t9t#fc^il^MraiStT. SfiHft 

#bnfcefe@fr^vx^-;i/x-x;n-T»L. ^fE{b-&$j (so mg, 

0.12 mmol, 74*) l>T#fc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.52-2.65 (2H, m), 2. 80-3.02 (5H, m), 4.11-4. 
22 (2H, m), 4.68-4.78 (1H, m), 6.80-6.90 (1H, m), 6.97-7.04 (1H, m), 7.2 
1-7.30 (1H, m), 7.38-7.44 (2H, m), 7.50-7.58 (2H, m). 
IR (ATR) cm" 1 : 3421, 3259, 1585, 1496, 1319, 1147, 1086, 1028, 989, 833, 
756, 555, 534, 480, 463. 
mp: 124-132TC. 
MS m/z : 423 (M*+H). 

Anal. Calcd for C 17 H |7 C1F 2 0 4 S 2 : C, 48.28; H, 4.05; CI, 8.42; F, 9.03; S, 1 
5.24. Found: C, 48.03; H, 4.01; CI, 8.33; F, 8.93; S, 15.06. 

2 5 5: 2 - [3- [ (4 DD7xr.JP) TJUfrXll/] -3- (2, 
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°to a 

5 0T*f<=> *lfc 2- [3- [ (4-i?DD7i^) 7JU*x;H -3 
- (2, 5-v J 7;U^D7x-;P) 7a Mfrtt} X^/-JI/ (65 mg, 0.16 mm 
ol) £v7DP/^> (5 ml) \zmMLtc&, 7K^TtCT3-^OPii^m#K 
(66 mg, 0.38 mmol) *1&Xtz. gfiKTHPthTOm J£tftfl£i££MmM 
L T# £ tl fcaf88tt £ 7 7 y S/ a -> 'J * □ T h ^7 7 -f - Klft L . 
tJ->:»KX^ = 1:1 »affl«fcB3fc#««flaittLT, SfeH^Sr^fc. 
#£nfcG£@ft£vX^;UX-x;WCTift#U Hi2fc£tJ (53 mg, 0.12 mm 
ol, 76*) Safest LT#fc. 

'H-NMR (400 MHz, CDCI 3 ) 6: 2.19 (1H, t, J = 5.1 Hz), 2.56-2.70 (1H, m), 
2.97-3.10 (IH, m), 3.12-3.28 (4H, m), 4.12 (2H, q, J = 5. 1 Hz), 4.77 (1 

H, dd, J = 9.4, 5.7 Hz), 6.82-6.92 (1H, m), 6.98-7.07 (1H, m), 7.20-7.30 
(1H, m), 7.41 (2H, d, J = 8. 7 Hz), 7.54 (2H, d, J = 8. 7 Hz). 

IR (ATR) cm"': 3525, 3076, 1576, 1496, 1315, 1279, 1146, 1128, 1082, 103 

4, 1011, 997, 835, 758, 631, 559, 542, 523, 488, 467, 430. 

mp: 111-113X:. 

MS m/z : 439 (M + +H). 

Anal. Calcd for C, 7 H, 7 C lF t O s S 2 : C, 46.52; H, 3.90; CI, 8.08; F, 8.66; S, 1 
4.61. Found: C, 46.46; H, 3.82; CI, 8.15; F, 8.66; S, 14.55. 

###J4 2 : N- [2- (t - 75^-77 xXJk>UJl/;fr*-» X5MU] -N — 
(2-fc FD^yx^) t>)Vn^ym.t -7^)V 
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HI 




N, N-t*X t -7*5^ (9.00 g, 43.8 

nmol) TkTM^M-ft (2.60 g, 38.2 mo I) Sy^DD^^>/N, N-v 
/^;U*;UA7 5 KS^SK (70ml / 70ml) fc»fi?U iiacTt-^fHa 
Dy7iZJ^7> (8.1 ml, 31 mnol) ^ITbf;. RJfcftfc* 

77^-l:#l, ^iJ->: fifflftx^u = 2:1 gfflauo 

LT, TCl't^tt (7.41 g, 16.7 mnol, 54%) £&feifti*4&>R£ LT&fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.05 (9H, s), 1.30-1.60 (9H, m), 3.30-3.52 

(4H, m), 3.68-3.90 (4H, m), 7. 34-7.50 (6H, m), 7.60-7.72 (4H, m). 

1R (ATR) cm"': 2931, 2858, 1693, 1670, 1408, 1365, 1171, 1144, 1105, 105 

1, 933, 822, 737, 700, 613, 501. 

MS m/z : 444 (MHH) . 

%W6\1 5 6 : N- T2- (t-7fJ^7xZJk>'JM^-» -N 
- [3- [ (4-7nD7x-^) XJkftXjk] -3- (2. 5-v7Jt^P7 



-^7;^P / <>^> (500 mg. 1.65 moo I) RtfN- [2- (t-7*fJk/7 
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x-;u->u;m-*-» x^;H -n- (2-tHP^>if;W *;u/\*5>^t 

(950 mg, 2.14 mmol) £ h^X> (20 ml) C|«U *>7/j*^l/> 
h 'J -n-^;U^^7> (600 mg, 2.49 mmol) 5:j!lD^fc^ 7;H*>#ffl 
MT> 9WMMUfc. S««[**S[»«, N- [2- (t-^y7i- 

;v$/y;u***» x?;H -N- (2-th'o+yifJW *;wu>8t-y 

(500 mg, 1.13 mmol) &tf*>7/ *^U> h U - n -^5 t ;P*^*9> (3 
00 mg, 1.24 mmol) £in;Lfclk 7)V3>&m%y* 14NflHiD&iB«£Lfc. SJfc 

*\*?yr> :Wm^)l = 15:1 »aJ8M: Dt#fc#iIj£MJ£iI*&L 
T> S834*b^« (1.14 g, 1.57 mmol, 95*) feaWt*6»tt«flt LT#fc. 
'H-NMR (400 MHz, CDC 1 3 ) 6: 0.97 (9H, s), 1.20-1.50 (9H, m), 2.29 (1H, b 
r s), 2. 62-2.78 (1H, m), 3.05-3.50 (4H, m), 3.66 (2H, br s), 4.40-4.60 
(1H, m), 6.81 (1H, br s), 6.98 (1H, br s), 7.18-7.70 (15H, m). 
IR (ATR) cm'': 2931, 1689, 1585, 1496, 1473, 1323, 1 149, 1086, 737, 700, 
613, 467, 426. 
MS m/z : 726 (M + +H). 

J&ti&M 2 5 7: N- [3- [ (4-^PD7i^) XjHfrXJj/] -3- (2, 
5-y7MD7irj|/) 7u\LM -N- (2-bHP^>x^) 7jjl/Aa 



°ta cl 

N- [2- (t-^5 1 ;l'V ! 7 , l^JI/->UJU**>-) X^JH -N- [3- [ (4 
-^DD7i-^) 7UU*~JU] -3- (2, 5-y7MD7x-jP) 7°a tf 
)V\ tUWi5.>WL t-7^J^ (1.13g, 1.55 mmol) £x t H077 > (20 
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ymW. (1.0 M, 5.0 ml, 5.0 mmol) £SSTbfc&. MCTl^fRaffl^Lfc. 
mmzfr (2 ml) £ini*.fc£. iffliitTll btlfclM^ 7 7 ya y U 
*WD?hy , 77^-l:#U ^**>:B»x^« 1:1 »ajaU;D& 
fc«iB£«E»«l/T, WmcS® (651 mg, 1.32 mmol, 85*) &&&mKWM 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.39 (9H, s), 2.28-2.42 (1H, m), 2.70-2.80 
(1H, m). 3.15-3.32 (3H, m), 3.40 (1H, br s), 3.68-3.80 (2H, m), 4.54 (1H, 
br s), 6.78-6.88 (IH, m), 6.95-7.03 (IH, m), 7.20-7.31 (1H, m), 7.39 (2 
H, d, J = 8.7 Hz), 7.52 (2H, d. J = 8.7 Hz). 

IR (ATR) cm' 1 : 3438, 2976, 2933, 1685, 1583, 1496, 1475, 1319, 1279, 114 
7, 1084, 1012, 827, 756, 710, 629, 555, 525, 467. 
MS m/z : 490 (M'+H), 512 (M 4 +Na). 

Anal. Calcd for C„H 26 C1F : N0 5 S 0.25H 2 0: C, 53. 44; H, 5.40; CI, 7.17; F, 7. 
68; N, 2.83; S, 6.48. Found: C, 53.39; H, 5.45; CI, 7.21; F, 7.48; N, 2. 
95; S, 6.51. 



2 5 8: 2- [3- [ (4 7x~;P) -3- (2, 

°ta cl 

N- [3- [ (4-^DD7x-;i/) -3- (2, 5-y'7MD 

7iZJW y~u¥M -N- (2-kHD^yif^) t -7*5^ 

(300 mg, 0.607 mmol) ^>^DD^> (5 ml) fC?§#?U zktfTFKlT MJ 7 
)l*umm (0.5 ml) ZffiTLfz. KfomZ-£i^ZT2mfflMftLtz'&. Kfom 
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TBtefrU SiaS'fk'&« (249 mg, 0.579 mnol, 95*) £ S UTf#fc, 
'H-NMR (400 MHz, CDjOD) 6: 2.42-2.58 (1H, m), 2. 77-2.90 (1H, a), 2.96 
(1H, td, J = 11.8, 4.8 Hz), 3.06-3.15 (2H, m). 3.22 (1H, Id, J = 11.8, 5. 
1 Hz), 3.75 (2H, dd, J =5.7, 4.5 Hz), 4.89 (1H, dd, J = 9.6, 5.3 Hz), 6. 
98 (1H, td, J = 9.3 4.4 Hz), 7.10-7.20 (1H, m), 7.26-7.34 (1H, in), 7.54 
(2H, d, J = 8.8 Hz), 7.61 (2H, d, J = 8.8 Hz). 

1R (ATR) cof 1 : 3535, 2956, 2902, 2677, 1576, 1496, 1306, 1232, 1192, 114 

6, 1084, 1016, 822, 754, 710, 633, 548, 521, 472, 442. 

mp: 216-220 e C. 

MS m/z : 390 (M*+H) . 

Anal. Calcd for C l7 H lg ClF,N0 3 S HC1 0.25H 2 O: C, 47.40; H, 4.56; CI, 16.46; 
F, 8.82; N, 3.25; S, 7.44. Found: C, 47.52; H, 4.47; CI, 16.47; F, 9.06; 
N, 3.36; S, 7.58. 

MMM 2 5 9: 4- C (4-^aa7x^) -4- (2, 5-v 

2 5 7Tt#?>nfcN- [3- [ (4-^PD7iz;W 7JU*-Jl/| -3 

- (2, 5-y7MD7i-;i') yotMl/) -N- (2-tHn+->x?;W 

*^AS>it-7*?;i/ (200 mg, 0.404 mmol) £h;l/X> (10 ml) ML/, 
yJ/Zf U>hU-n-7*f;i/^*7> (200 mg, 0.829 mmol) Z1)QiLtz'&. 

7)\s3>nmn,T, mmafftrnmoft, vt/^i^hj 
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-n-^M7s^y> (200 mg, 0. 829 mmol) *mx.tdfc. 7 )13 >I10 

3.^<)t)tf)WD-?htf77J-lZttL, '\*tf> : ft&X3\M/ = 4:1 fttBtf 

-t^HCT^U flHBft^to (140 mg, 0.297 mmol, 74X) LT 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.43 (9H, s), 2.27 (2H, br t, J = 14.2 Hz), 
2.67 (4H, br s), 4.18 (2H, br s), 6.82-6.92 (1H, m), 7.03-7.16 (2H, m), 
7.36 (2H, d, J = 8.7 Hz), 7.40 (2H, d, J = 8.7 Hz). 
IR (ATR) cm' 1 : 2979, 1682, 1583, 1410, 1315, 1244, 1188, 1144, 1088, 831, 
754, 623, 563, 534, 474. 
mp: 101-106*0. 
MS m/z : 472 (MHH). 

Anal. Calcd for C 22 H 24 CIF 2 N0 4 S: C, 55.99; H, 5.13; CI, 7.51; F, 8.05; N, 2. 
97; S, 6.79. Found: C, 55.89; H, 5.19; CI, 7.35; F, 7.97; N, 3.02; S, 6. 
80. 

2 6 0: 4- [ (4-^7DP7xXJl/) TJUfrXJtj -4- (2, 5-v 

F Ojp H - HCI 

°to a 

4- [ (4-#DD7xx;U) 7JU*XjH -4- (2, 5-y7MD7i- 
- 1 -If^'J v>*^4"*>^ t (3.17 g, 6.72 mmol) £v^PP 
(100 ml) KjgffiU 7ki^T(CThU7;i/^PM (10.0 ml) §:iTl 
fc. K^£^r£KT2f$F B 1fl!^L£:&, £«£MEEiii?tL£: 0 #bn^ii^ 
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$mw*mtzo f#€.nfc@#^^x^^x-x;utTSfe^L. mmt&m (2.74 

g, 6.71 nino I, quant.) LT#fc. 

'H-NMR (400 MHz, CD 3 0D) <5 : 2.57 (2H, tm, J = 14. 1 Hz), 2.85 (2H, tin, J 
= 12.6 Hz), 2.98 (2H, or s), 3.54 (2H, dm, J = 13.7 Hz), 7.02-7.12 (1H, 
m), 7.22-7.31 (2H, m), 7.43 (2H, d, J = 8. 8 Hz), 7.55 (2H, d, J = 8. 8 H 
z). 

IR (ATR) cm" 1 : 3338, 2943, 2713, 1579, 1495, 1469, 1311, 1196, 1144, 108 
2, 1012, 893, 818, 750, 623, 567. 
mp: 239-246X: (decomp.). 
MS m/z : 372 (M*+H). 

Anal. Calcd for C I7 H, 6 CIF 2 N0 2 S HC1 0.75H 2 O: C, 48.41; H, 4.42; CI, 16.81; 
F, 9.01; N, 3.32; S, 7.60. Found: C, 48.60; H, 4.31; CI, 16.33; F, 9.16; 
N, 3.46; S, 7.80. 

2 6 1: 4- [ (4-^DQ7i^) -4- (2, 5-5? 

°ta a 

4- [ (4-^7DD7x-;U) X)Vt^)V] -4- (2, 5-/7Ma7i- 
JU) ^'JyVlUll (100 mg, 0.245 mmol) , HJX?MU7$> (0.070 ml, 
0.50 mmol) Rtf 37% *Jl/A7il/f t HtKM (0.060 ml, 0.739 mmol) 
uu**?y (5 ml) IciflA^. ^tCThUT-feh+^KfUfb^^^hU^ 
A (220 mg. 1.04 mmol) ZD\iZ.tz. Mi&\ZT\mmmWLtz'&, KfofciZlM 
feimitl- &7m®. (6.0 ml) £flu;i> ^Sk:T30#P B m#L£. SJi&Jg 
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fcttffiSSfc 7 7 '7 -> a •> 'J * ?)V9 PT h ^5 7 -f - Kft U 9 J9au*9 
>: ;-)V = 30:1 »tBffl5«fcO#fc»li*«ffi«»UT, BfiBftfcftfc. 
tfe>tlfc@^> 5 'fV7'atf^X-r;H;TJ5fe#L» a«Bfc'&* (70 mg, 0.18 
mmol, 7430 £afif&*£UTflfc. 

1 H-NMR (400 MHz, CDC1 3 ) <5 : 1.90 (2H, tm, J = 12.5 Hz), 2.17 (3H, s), 2. 
42 (2H, tm, J = 11.8 Hz), 2.50-2.90 (2H, n). 2.89 (2H, dt, I = 12.0, 2.9 
Hz), 6.82-6.92 (1H, n), 7.03-7.16 (2H, m), 7.38 (2H, d, J = 9.0 Hz), 7. 
42 (2H, d, J = 9.0 Hz). 

IR (ATR) cm-: 3084, 3006, 2943, 2850, 2796, 1577, 1496, 1462, 1313, 128 

I, 1184, 1147, 1086, 814 752, 712, 631, 571, 534, 474, 440. 

mp: 172-175'C. 

MS m/z : 386 (M*+H) . 

Anal. Calcd for C 18 H 18 C1F 2 N0,S: C, 56.03; H, 4.70; CI, 9.19; F, 9.85; N, 3. 
63; S, 8.31. Found: C, 55.92; H, 4.72; CI, 9.10; F, 9.91; N, 3.67; S, 8. 
39. 

%mm2 6 2 : l-^>SW-4- [ (4-?P P7x_;U) 7>)V*~M -4 
- (2, 5-y7)l^tn7i^) £^'J>?> 

°io a 

gffiM2 6 0T'&t>ntz4- [ (4-^PP7x-JW 7,)\s*-M -4- (2, 
5-y7MP7i-^) ZIV i?>1&at&. (100 mg, 0.245 mmol) . HJX?- 
)V7^y (0.070 ml. 0.50 mmol) Rtf ^>X7;UxtF (0.050 ml, 0.428 mm 
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ol) (5 ml) lZl}QZtc&, aaCTh'JT-t K4 t ->**ft;*£ 

mi-bWA (110 mg, 0.500 mmol) SiDAfc. MfCTUflSMJfttfUfcSL 5. 
!S«Cia€*»flS^-hU^/»*»* (3.0 ml) MKT30#Wtt#U 
&. RJ^ftofcvx^x—rJl'fctDAfcft, ljfiJ&lcRft^-hU^A*** 

*dd**>: = 50:1 MiDMI^ESIglT. &ffifc 

(87 mg, 0.19 mmol, 71%) SSfefattftSi: UT#fco 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.93 (2H, br t, J = 12.5 Hz), 2.16 (2H, br t, 
J = 11.6 Hz). 2.65 (211, br s), 2.93 (2H, dm, J = 12.5 Hz), 3.36 (2H, s), 
6.81-6.94 (1H, m), 7.00-7.15 (2H, m), 7.20-7.34 (5H, m), 7.37 (4H, s). 

IR (ATR) cm" 1 : 2812, 2769, 1583, 1495, 1313, 1259, 1188, 1 144, 1088, 810, 
752, 698, 629, 571, 542, 469. 

MS m/z : 462 (M'+H). 

Anal. Calcd for C M H„C1F,N0,S: C, 62.40; H, 4.80; CI, 7.67; F, 8.23; N, 3. 
03; S, 6.94. Found: C, 62.50; H, 4.98; CI, 7.50; F, 8.05; N, 3.04; S, 6. 
90. 

2 6 3: 1 - [4- [ (4-^PP7x~Jl/) XjMvXHj -4- (2, 
5-y7MD7x^) fc^UvV] -l-X*/> 

&&S0y2 6OT?f#e>ttfc4- [ (4-^PD7x~)U) X;U*X>H -4- (2, 
5-y7M07iUW fcT1 'J (90 mg, 0.22 mmol) &tfh>JX 

3MU7S> (0.092 ml, 0.66 mmol) (4 ml) £*gfl¥U ^rS 

363 



WO 03/055850 



PCT/JP02/13792 



KT^fkT-fe^ (0.024 ml, 0.34 mmol) fcJnAfco ^UlZTW$?£\®.&LTz 

5 y s/a v u 7 ^ -fc#u □ □ * ? 

> : = 30:1 ^tBS5<fc Dt#fc$>li£&&£it*8l'T, SfeHftSrSfc. 

#£ttfc@#&^*tf>KTft#U flWBfl:^ (48 ng, 0.12 mmol, 5395) £ 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.08 (3H, s), 2.20-2.42 (2H, m), 2.49 (1H, b 
r t, I = 13.0 Hz), 2.60-2.75 (1H, m), 2.75-2.90 (1H, m), 3.01 (1H, br t, 
J = 13.2 Hz), 3.92 (1H, dm, J = 13.4 Hz), 4.70 (1H, dm, J = 13.9 Hz), 6. 
85-6.94 (1H, m), 7.50-7.60 (2H, m), 7.36 (2H, d, J = 8.8 Hz), 7.40 (2H, 
d, J = 8. 8 Hz) . 

1R (ATR) cm"': 3084, 1653, 1496, 1427, 1309, 1279, 1244, 1144, 1088, 993, 
754, 627, 563, 474. 
mp: 159-160'C. 
MS m/z : 414 (M + +H). 

Anal. Calcd for C 19 H 18 C1F 2 N0 3 S: C, 55.14: H, 4.38; CI, 8.57; F, 9.18; N, 3. 
38; S, 7.75. Found: C, 55.07; H, 4.49; CI, 8.69; F, 9.30; N, 3.41;. S. 7. 
77. 

2 6 4: C4- [ (4-^DP7x^) TJUfr-JH -4- (2, 5- 




7l -jH 7JU*-J!/| -4- (2, 5-y7MD7xZJW tT^'Jv>JfeK 
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% (80 mg, 0.20 mmol) S^y-n^-fMoU Ktttttt (60 mg, 0.34 n 
mol) £J8t^. *8Bl*fr&8j (84 mg, 0.18 mmol, 90*) &efi*&*£LTft;fc. 
'H-NMR (400 MHz, CDCI 3 ) 6: 2.24-2.55 (2H, m), 2.60-2.90 (3H, m), 2.90-3. 
10 (1H, m), 3. 70-3.82 (1H, m), 4.74-4.90 (1H, m), 6.84-6.92 (1H, m), 7.0 
4-7.14 (2H, m), 7.18-7.25 (2H, m), 7.34 (2H, d, J = 8.5 Hz), 7.39 (2H, d, 
J = 8.5 Hz). 8.70 (2H, d, J = 5. 9 Hz). 

1R (ATR) cm' 1 : 3032, 1630, 1496, 1439, 131 1, 1279, 1 146, 1086, 1013, 810, 
752, 625, 561, 505. 
mp: 245-248*0. 
MS m/z : 477 (MHH). 

FAB-MS: 477.0839 (Calcd for C 23 H 20 C I F 2 N 2 0jS : 477.0851). 

MffiM 2 6 5: [4- [ (4-^aD7i^l/)' XJ^] -4- (2, 5- 

°to cl 

■$kimn 6 z tM^-^mz^ . mmm2 6 ox'n^ntz4- [ u-^pd 

7x-Jl/) 7Jl/*r;i/| -4- (2, 5 -y7M0 7i-JW k^Uv>ig& 
& (90 mg, 0.22 mmol) Jktf-zi?; ^ )VZ □ U K&KJfi (60 mg, 0.34 mmol) 

mtZ<t£® (75 mg, 0.16 mmol, 71S) LTt#7c, 
'H-NMR (400 MHz, CDCI 3 ) <5 : 2.20-4.90 (8H, m), 6.85-6.95 (1H, m), 7.08-7. 
18 (2H. m), 7.32-7.43 (1H, m), 7.35 (2H, d, J = 8.9 Hz), 7.40 (2H, d, J 
= 8.9 Hz), 7.73 (1H, dt, J = 7.8, 2.0 Hz), 8.62 (1H, dd, J = 2.0, 1.0 H 
z), 8.68 (1H, dd, J =4.9, 2.0 Hz). 

IR (ATR) cm' 1 : 1631, 1585, 1493, 1444, 1315, 1144, 1088, 831, 756, 625, 
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557, 505, 474. 
mp: 119-124'C. 
MS m/z : 477 (M'+H). 

Anal. Calcd for C„H I9 C1F 2 N 3 0 3 S: C, 57. 92; H, 4.02: CI, 7.43; F, 7.97; N. 
5.87; S, 6.72. Found: C, 57.69; H, 4.08; CI, 7.33; F, 7.97; N, 5.94; S, 
6.78. 

2 6 6: T4- [ (4-^PD7x^) -4- (2, 5- 

HM>J2 6 3tmm<D^mz^O, #IM#I2 6 0Ti#<Dft£4- [ (4-^OP 

-4- (2, 5-^7MD7i^JW fcf^'Jv>&& 
:& (80 mg. 0.20 mmol) RZS¥n >J J 1 )lt O U Htttttt (60 mg, 0.34 mol) 

mmt^m (77 mg, 0.16 mmol, 82*) £Bfe*&*£bT*§fc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 2.35-2.52 (2H, m), 2. 60-2.90 (3H, m), 3.09 
(1H, br t, J = 13.1 Hz), 4.21 (1H, dm, J = 13.5 Hz), 4.83 (1H, dm, J = 1 
4.0 Hz), 6.82-6.95 (1H, m), 7.04-7.18 (2H, m), 7.30-7.45 (5H, m), 7.65 
(1H, dm, J = 7.8 Hz), 7.80 (1H, Id, J = 7. 8, 1.7 Hz), 8.55 (1H, dm, J = 
4.9 Hz). 

IR (ATR) cm H : 3084, 1635, 1496, 1311, 1146, 1086, 1007, 843, 804, 752, 

629, 555, 467. 

mp: 193-196T:. 

MS m/z : 477 (M*+H). 

Anal. Calcd for C„H I9 C1F 2 N 2 0 3 S: C, 57.92; H, 4.02; CI, 7.43; F, 7.97; N, 
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5.87; S, 6.72. Found: C, 57.94; H, 4.08; CI. 7.48; F, 7.99; N, 5.92; S, 
6.81. 

Hififll 2 6 7: 4- [ (4-?PP7x-;l/) -4- (2, 5 -V 



nmm2 6 3tmm<Dj]mz&K), n»2 6o-me>nfc4- [ u-^nm 

7x-;U) 7Jl/*-;U] -4- (2, 5-y'7MD7iZJW ^^'Jy>«SI 
m (90 mg, 0.22 mmol) D«pWl/ (0.026 ml, 0.34 ramol) 

^12^^ (62 mg, 0.14 mmol, 653!) £6M>*£: LT#fc„ 
'H-NMR (400 MHz, CDCI 3 ) <5 : 2.29 (2H, tm, J = 12. 1 Hz), 2. 55-2.85 (4H, 
m), 3.68 (3H, s), 4.22 (2H, br s), 6.82-6.92 (1H, m), 7.05-7.15 (2H, m), 

7.36 (2H, d, J = 8.8 Hz), 7.40 (2H, d, J = 8.8 Hz). 
IR (ATR) cm" 1 : 1695, 1493, 1450, 1400, 1248, 1 188, 1142, 1090, 901, 825, 

623, 565, 534, 474. 

mp: m-mx:. 

MS m/z : 430 (M + +H). 

Anal. Calcd for C 19 H 18 C1F,N0 4 S: C, 53.09; H, 4.22; CI, 8.25; F, 8.84; N, 3. 
26; S, 7.46. Found: C, 52.89; H, 4.20; CI. 8.27; F. 8.90; N, 3.35; S, 7. 
58. 

2 6 8: N. N-i?*?-)V-4- [ (4-^DD7i^) TJI^-JI/) 
-4- (2, 5-y7MD7i^) - 1 - fcf^ 'J V>t})l#*V^ K 



°to a 
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°ta a 

««2 6 3fcfl*0#ffiK:£D, ^»2 6 0T#^.n/c4- [ (4-*DD 
7x-;W -4- (2, 5->'7JVt07i^W fc!^U^>*» 

& 00 ng. 0.22 mmol) RtfN, N-y/fM^A^J^DU H (0.031 n 
1, 0.34 mmol) ggHft^ftl (81 mg. 0.18 mmol, 83%) Z&mmtV 

'H-NMR (400 MHz, CDC1 3 ) 5: 2.40 (2H, br t, J = 12.1 Hz), 2.60-2.80 (4H, 
m), 2.81 (6H, s), 3.72 (2H, dm, J = 13.7 Hz), 6. 82-6.92 OH, m), 7.04-7. 
14 (2H, m), 7.35 (2H, d, J = 9.0 Hz), 7.39 (2H, d, J = 9.0 Hz). 
IR (ATR) cm" 1 : 1651, 1576, 1496, 1469, 1365, 1308, 1190, 1146, 1074, 103 
4, 914, 814, 758, 752, 617, 561, 474. 
mp: 143-146*0. 
MS m/z : 443 (M + +H). 

Anal. Calcd lor C M H Z1 CIF 2 N,0 S S: C, 54.24; H, 4.78; CI, 8.00; F, 8.58; H. 
6.32; S, 7.24. Found: C, 53.96; H, 4.73; CI, 8.14; F, 8.64; N, 6.34; S, 
7.32. 

%mm2 6 9 : 4- [ (4-^DD7x^) Wfc-M -4- (2, 
■7)\,*U7x.=-)l) -1- U^JVTJV^M W)V> 




nm\2 6 3 tmmoismz&r) , **«2 6 0T»&nfc4- t (4-^dd 

7x ^) TUU*-^] -4- (2, 5-y7MD7i^) b^iJy>Si 
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Jft (90 mg, 0.22 mmol) RZJ^mt^^ >^)lt^)V (0.026 ml, 0.34 dido I) £ 
fflU. mMt&Ql (72 mg, 0.16 mmol, 73%) &&®®$it LT'&ft, 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.48 (2H, or t, J = 12.1 Hz), 2.60-2. 90 (4H, 
m), 2.72 (3H, s), 3.88 (2H, dm, J = 12.9 Hz), 6. 88-6. 96 (1H, m), 7.04-7. 
14 (2H, n), 7.37 (2H, d, I = 8.9 Hz), 7.42 (2H, d, J = 8.9 Hz). 
IR (ATR) cm" 1 : 1579, 1495, 1308, 1257, 1 138, 966, 814, 752, 623, 565, 51 
3. 

mp: 176-178*0. 

MS m/z : 450 (M*+H). 

Anal. Calcd for C I8 H I8 C1F 2 N0 3 S: C, 48.05; H, 4.03; CI, 7.88; F, 8.45; N, 3. 
11; S, 14.25. Found: C, 48.02; H. 4.00; CI, 7.91; F, 8.52; N, 3.22; S, 1 
4.28. 

2 7 O : N, [ (4-^DD7i-JP) x;i/^-;i/] 

-4- (2, 5-y7Jl/tD7x^) - 1 - b°^U z?>7>)lfr>7$ K 



mmm2 6 3tra«©*ftc«fco, i£»2 6 0Ti#<=>n7c4- c u-^op 

7xz;W XM-M -4- (2, 5-y7J^D7i-JW tT^'J^>tt» 
ig (90 mg, 0.22 mmol) RtfN, N-^/^UX;i/7 7^)1/^ P U H (0.036 
ml, 0.34 mmol) SrffllA. SEft'&'Rl (84 mg, 0.18 mmol, 80*) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.45 (2H, br t, J = 12.5 Hz), 2.68-2.90 (4H, 
in), 2.79 (6H, s), 3.73 (2H, dm, J = 13.4 Hz), 6.80-6. 92 (1H, m), 7.05-7. 
14 (2H, m). 7.34 (2H, d. J = 8.8 Hz), 7.40 (2H, d, J = 8. 8 Hz). 
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IR (ATR) cm"': 1576, 1493, 1469, 1315, 1 144, 984, 904. 808, 742, 621, 55 

3, 519, 472. 

mp: 125-129t:. 

MS m/z : 479 (MHH). 

Anal. Calcd for C.gHj.ClFjNjO^: C, 47.65; H, 4.42; CI, 7.40; F, 7.93; N, 
5.85; S, 13.39. Found: C, 47.62; H, 4.40; CI, 7.42; F, 8.03; N, 5.95; S, 
13.43. 



HflSfJ 2 7 1: 1- [4- [ (4 P7x-Jl/) *;W*x;U] -4- (2, 

5-y7MD7x^) -2- iz/^)V7^.J) 

> 

°to a 

^mm2 6 0T-#bnfc4- [ u-zuuy^-M ;uu*x;u] -4- (2, 

5 _ i ; 7j ^07x-JW tT^U^>TOtt (100 mg, 0.245 mmol), N, N- 
v^^^U v> (40 mg, 0.39 mmol) RZSN- ^^)V=e)^ ] ) > (0.142 ml, 
1.29 mmol) fstuu^^y (5 ml) fc»fi¥U MfcT 1 -X3MI/- 3 - 
(3-v^^U75yyPbf;U) *My<5Klil| (80 mg, 0.42 mmol) £ 
jta^fco M£T14l5Mft#Ufc&, Sl&iftCfiafoair* (0.5 dD SriDAfc. 

77^-l:#U i/^PO^^> : *2J-)V = 30:1 jgOTcfc D*#fc#ili£$c 

U gflB^^«J (70 mg, 0.15 mmol, 6235) &afef&*£ LT&fc. 
'H-NMR (400 MHz, CDC 1 3 ) 5: 2.15-2.40 (2H, m), 2.25 (6H, s), 2.50 (1H, b 
r t, J = 12.9 Hz), 2.60-2.85 (2H, m), 2.93 (1H, br t, J = 12.0 Hz), 3.03 
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(1H, d, J = 13.2 Hz), 3.13 (1H, d, J = 13.2 Hz). 4.32 (IH, br d, J = 14 
4 Hz), 4.67 (1H, br d, J = 13.7 Hz), 6.83-6.93 (IH, m), 7.02-7.16 (2H, 
m), 7.36 (2H, d, J = 8.8 Hz), 7.40 (2H, d, J = 8. 8 Hz). 
IR (ATR) cm'': 2829, 2773. 1635, 1460, 1313, 1 142, 1090, 827, 806, 754, 
625, 561, 523, 474. 
mp: 88-921C. 
MS m/z : 457 (M*+H) . 

Anal. Calcd for C 2I H 23 C1F 2 N 2 0 3 S : C, 55. 20; H, 5.07; CI, 7.76; F, 8.32; N, 
6.13; S, 7.02. Found: C, 55.15; H, 5.18; CI, 7.76; F, 8.40; N, 6.13; S, 
7. 13. 

£MM 2 7 2: [ (4-^PP7i^) TJl/frXjU] -4- 

(2. 5-y7MP7xZJl/) - 1 - bf^U i?>tl)l#*V^ H 



nmM2 6 o-r#e»n^4- [ (4-^DD7ir;w -4- (2, 

5-y7MD7xz;W tf^'J^>&$?& (80 mg, 0.20 mmol) R^hUlf 
;U7a> (0.092 ml, 0. 66 mmol) $^DD/^> (4 ml) gi&fc 
T-f7->7>&xeP;U (0.027 ml, 0.34 mmol) &in*_7Co M£T6P$[B!ia#b 
Rl&ttfcfl&fnStf* (0.5 ml) ^iP^fco SJSi^^iEilSl/T#b 

ntzmmtmz y y v ->a *> u * o^h^7^ -cittu □ □ * ? 

> : = 50:1 i$fflas«fcD#fc$HH£$BE»ffiLT. efeH#*fffc. 

^bnfcS^v-fyyoh^x-^KwTWL. ffflftb&tt (74 mg, 0.17 
mmol, 85%) £ <h LTf# 7c. 

'H-NMR (400 MHz, CDCI 3 ) 5: 1.12 (3H, t. J = 7.2 Hz). 2.33 (2H, br I, J 
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= 11.8 Hz), 2.72 (4H, or t, J = 12.0 Hz), 3.18-3.30 (2H, m), 3.99 (2H, d 
m, J = 13.4 Hz), 4.30-4.40 (1H, m), 6.84-6.95 (1H, m), 7.05-7.15 (2H, m), 
7.37 (2H, d, J = 8.8 Hz), 7.40 (2H, d, J = 8.8 Hz). 
1R (ATR) cm" 1 : 3286, 1622, 1496, 1309, 1265, 1144, 1090, 889, 825, 752, 
629, 567, 542, 474. 
mp: 172-1 74^. 
MS m/z : 443 (M + +H). 

Anal. Calcd for C 20 H 21 CIF 2 N 2 0 3 S: C, 54.24; H, 4.78; CI, 8.00; F, 8.58; N, 
6.32; S, 7.24. Found: C, 54.18; H, 4.76; CI, 8.15; F, 8.70; N, 6.41; S, 
7. 39. 

mmm 273: 2- [7- (t-^y7i^yUM^ -» -1- [ (4 



mffim5-?n*>ntz2- [ (4-^oo7irjw 7s)i*~)i*3-M -1, 4 

-v?7J^P^>-t*> (470 mg, 1.55 mmol) Rtf6- (t-^y7i-^ 
i'Vfrtti') -l-^Hr/—)V (740 mg, 2.08 mmol) & h)lX> (20 ml) 
fCig^U •>7y/5'l/>HJ-n-7'5 1 ^*7> (500 mg, 2.07 mmol) 

mwxtdik. 7;nf>na^T. mmimm.rn.htzo E^m^m^ asms 

: RKX^JP = 10:1 ^ft«D#£#®£MEETObT, «f2fb'&«l (78 
6 mg, 1.23 mmol, 79$) £&3tllfi«t)ffi: LTfffc. 
'H-NMR (400 MHz, CDCI 3 ) 6: 1.02 (9H, s), 1.10-1.40 (6H. m). 1.42-1.55 
(2H, m), 2.00-2.14 (1H, m), 2. 35-2.48 (IH, m), 3.60 (2H, t, J = 6. 5 Hz), 
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4.49 (1H, dd. J = 11.6, 2.6 Hz), 6.76-6.89 (IH, m), 6.94-7.03 (IH, m), 

7.20-7.30 (IH, m), 7. 34-7.50 (8H, m), 7.53 (2H, d, J = 8.6 Hz), 7.64 (4H, 
dm, J = 8. 1 Hz). 

IR (ATR) cnf': 2931, 2856, 1583, 1496, 1427, 1323, 1149, 1105, 1084, 822, 
700, 627, 613, 503, 486, 467. 
MS m/z : 641 (M'+H). 

mmm 274: 7- [ (4-^dd7x-^) -7- (2, 5-v 

°ta a 

2- [7- (t --JJ-fri?? )\,** : s) -1- [ (4-^DD7x- 

)V) 7,)Vts-)V\ -1, 4-v7JIa*p^>*:> (786 mg, 1.23 mmo 

1) ^fb7kFP77> (20 ml) llllL, %^\Z.X? vW^r hy^9-)l7 
>t-^A0fh7th'D77« (1.0 M, 4.0 ml, 4.0mmol) ^^Tt7c 
Ml:Tl#r B 18#L/:. S^1C7K (2 ml) £iD*_7c^ MEEzS$SLTt# 

M£X^;P = 2:1 j§ai§IUD#£#iIi£Mffi^LT. Sfi@#:£f#7c:. 
nfcefi@#£M^>KTft#U «l2fls#t& (403 mg, 1.00 mmoi, 81 X) £ 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.10-1.75 (9H, m), 2.02-2. 20 (IH, m), 2.38-2. 
52 (IH, m), 3.60 (2H, t, J = 6.4Hz), 4.50 (IH, dd, J = 11.7, 3.2 Hz), 6. 
78-6.90 (IH, m), 6.92-7.05 (IH, m), 7.20-7.35 (IH, m), 7.38 (2H, d, J = 
8.4 Hz), 7.53 (2H, d, J = 8. 4 Hz). 

IR (ATR) cm"': 3338, 2935, 2860, 1583, 1495, 1325, 1 149, 1082, 1012, 752, 
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631, 542, 467. 
mp: 77-79"C. 

MS m/z : 403 (M*+H), 420 Qf+NH*) . 

Anal. Calcd for C 19 H„CIF,0 3 S: C, 56. 64; H, 5.25; CI, 8.80; F, 9.43; S, 7. 
96. Found: C, 56.16; H, 5.18; CI, 8.80; F, 9.36; S, 8.00. 

mmm 275: 2- [1- [ u-9nu7x-)V) zjv&^m ->^g^7°^ 

7- [ (4-^DD7x-JW >UW%-JH -7- (2, 5-y7M07i^ 
-l-^\y^y-;i/ (200 mg, 0.496 mmol) £ Mkn> (5 ml) leflMfU 
y77 U> ^ U - n - 7*?M^*7> (400 mg, 1.66 mmol) £in*.fc^ 

7;m*>nfflmT> \mmmmmLtzo Kfomzmzw:. mBzm&LTmzti 
= io:i ®&$&K)WzftM*mi£mmLT. &&fflfc*nrz. nzntz& 

fe@#£^*1t>KT»U HsBfb^ (111 mg, 0.288 mmol, 58*) 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.34-1.50 (4H, m), 1.50-1.68 (2H, m), 1.82-1. 
98 (2H, m), 2.36 (2H, tm, J = 12.5 Hz), 2.65-2.78 (2H, m), 6.84-6.94 (1H, 
m), 6.97-7.08 (2H, m), 7.34 (2H, d, J = 9.0 Hz), 7.37 (2H, d, J = 9.0 H 
z). 

IR (ATR) cm" 1 : 2931, 2856, 1577, 1493, 1473, 1308, 1277, 1186, 1140, 108 
6, 1012, 881, 818, 748, 710, 615, 559, 467. 
mp: 101-103t:. 
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MS m/z : 402 (M'+NH 4 ). 

Anal. Calcd for C I9 H 19 C1F 2 0,S: C, 59. 29; H, 4.98; CI, 9.21; F, 9.87; S, 8. . 
33. Found: C, 59.21; H, 4.86; CI, 9.25; F, 9.96; S, 8.48. 

mmm 276: 2- [2- [2- r (t-^^7x^yuj^y) 

)V\ 7xn;H -1- [ (4-^nD7iUi>) 7>)Vib-)V\ x&M -l, 4 



H»5T'#bnfc2- [ (4-^DD7i-;W 7,)Vt^)V^)V] -1, 4 
-*J7)]/Hru*>'V> (600 mg, 1.98 mmol) mS [2- [ (t-»y7x 

-ji/->u;i^*-» 7x-;H ci.oo g, 2.66 moi) £h 

;UX> (20 ml) \zmmU y7;^fl/>h l J-n-7*?MX*7> (640 m 
g, 2.65 mmol) £iJD*&&. 7»:*>£B&T» 14l$|B!Jta3*5B»ELfc. K^tt* 

2- [ (t-7"fJ^7x^y'JM+-» 7x-JW 
y-;|/ (400 mg, 1.06 mmol) S^>7/^U>h l J-n-75 1 MX^7> 
(400 mg, 1.66 mmol) £ijn*ifcgt 7^zf>#ffl^T, MBSWMaSSLfc. S 

^*D-> : BflKx?-* = 15:1 D#fc#!i£MffiM 
LT, «fi-fk^«J (1.13 g, 1.71 mmol, 86%) S&fcfcfeifctftoRtLTftfc. 
'H-NMR (400 MHz, CDC1,) 6: 1.09 (9H, s), 3.30 (1H, dd, J = 14.7, 11.2 H 
z), 3.80 (1H, dd. J = 14.7, 3.4 Hz), 4.65 (1H, d, J = 12.9 Hz), 4.70-4.8 
5 (2H, m), 6. 64-6.74 (1H, m), 6.82 (1H, d, J = 6.8 Hz), 6.85-6.94 (1H, 
m), 7.03 (1H, Id, J = 7.5, 1.4 Hz), 7.15 (1H, td, J = 7.5, 1.2 Hz), 7.2 
0-7.55 (12H, m), 7.65-7.76 (4H, m). 




ci 
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IR (ATR) cm": 2931, 2856, 1583, 1496, 1473, 1427, 1319, 1149, 1111, 108 

2, 822, 740, 700, 634, 501. 

MS m/z : 661 (M 4 +H), 683 (M'+Na). 

2 7 7: [2- [2- [ (4-^DP7x^) XJU*-)!/] -2- (2, 



2- [2- [2- [ (t-7*W7x-;VyUJ^y) *?)V\ 7i-iH 
-1- [ (4-i7DD7i-JW Xfrfc-M X^;H "I, 4-v ? 7JU^-D^< 
>-t?> (1.10 g, 1.66 mmol) $fb7t^D77> (20 ml) KfcflfU ?k&T 
CT7 7ftr h 7 T'^Jl'T > : e^'7 AOf h 7 k H P 7 7 >^IS (1.0 M, 5.0 m 
I, 5.0 mmol) fcjfi~FLfc&, MKT14PtlHfflt#Ufc. EJfcttK:* (3 ml) * 
JnAfcft, affiiffi ITtl^nfcliMJ 7 7 -/ay 'J *^P7 □? h ^7 
7^-|;#U A^rlt> : iilf ;P = 1:1 »W»J:0»fc»iB&i*flE»IBL 

mats® (595 mg, 1.41 mmol, 85*) %&&®3zt hX%tz. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.92 (1H, dd, J = 6.1, 4.9 Hz), 3.35 (1H, dd, 
J = 14.1, 10.0 Hz), 4.00 (1H, dd, J = 14.1, 3.4 Hz), 4.66 (1H, dd, J = 

12.3, 4.9 Hz), 4.81 (1H, dd, J = 12.3, 6.1 Hz), 5.10 (1H, dm, J = 10.0 H 

z), 6.66-6. 75 (1H, m), 6.82 (1H, d, J = 7.5 Hz), 6.89-6.98 (1H, m), 7.06 
(1H, td, J = 7.5, 1.5 Hz), 7.17 (1H, Id, J = 7.5, 1.2 Hz), 7.29 (1H, dd, 
J = 7.5, 1.2 Hz), 7.38 (2H, d, J = 8.7 Hz), 7.50 (1H, br s), 7.58 (2H, 

d, J = 8.7 Hz). 

IR (ATR) cm"': 3506, 1576, 1493, 1313, 1279. 1213, 1 144, 1080, 1014, 829, 
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750, 708, 634, 536, 471. 
mp: 107-108TC. 
MS m/z : 422 (M + ). 

Anal. Calcd for C 21 H 17 C1F 2 0 3 S: C, 59.65; H, 4.05; CI, 8.38; F, 8.99; S, 7. 
58. Found: C, 59.46; H, 3.97; CI, 8.41; F, 9.05; S, 7.67. 

2 7 8: 2- [ (4-^PD7i^) 7JUfr~;i/] -2- (2, 5~v 

°io CI 

2- [2- [ (4-^od7x-jW tji^-;H -2- (2, 5-^7;l/^P 
7x-;W 7xZJH j*^/-^ (80 nig, 0.19 moid) £h;kr> (5 

ml) K^$U '>7/^^l^>hU-n-y^;^X^7> (140 mg, 0.580 mm 

oi) ztuztcm. 7)^>nm%r, mmmmmtinbtco n 

^\^+r> : mm^fr = 5:i i^m^ct Dft^ii^MEjiiitT. &&wfo& 
me, tf^n^sfes^^^-rv^ptr^x-^ncTWL, ^ie^#i (32 

mg, 0.079 mmol, 42*) £S£fft*£ LTttfc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 3.72 (2H, dm, J = 17.6 Hz), 4.18 (2H, dd, J 
= 17.6, 2.9 Hz), 6.95-7.04 (1H, m), 7.04-7.12 (4H, m). 7.12-7.21 (1H, m), 
7.21-7.30 OH. m), 7.23 (2H, d, J = 8. 7 Hz), 7.45 (2H, d, J = 8.7 Hz). 
1R (ATR) cm' 1 : 1572, 1495, 1306, 1138, 1078. 821, 754, 656, 598, 571, 52 
5, 478, 451. 
mp: 209-21 Ot: (dec). 
MS m/z : 422 (MHNH„) . 
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mmm 2 7 9: 2- [l- [ (4-?pp:7xx;|/) TJUfr-Jl/] -2-^)V 
*KW3 8fcT#e»nfc2- [5- (t-»y7ir^y'JM+-/) -1 

- [ (4-^nP7xn;i/) tji^-;K) -2-*?-)Vi>?-)V\ - 1, 4-v 

7;M-p^>-fe*> <JM4#i&&tt) (1.40 g, 2.23 nunol) ^7h7tb'D77> 
(30 ml) t:ilj|l, ^TiCT7>yfkxh^^5 1 ^7> ; &- r 7A(Dxh7t H 
□ 77>^i (1.0 M, 5.0 ml, 5.0 mmol) SSSTUfc^ MfcT14l5IKHt# 
Lfco K^CtK (3 ml) *mx.Tdk. ^*8LTft£ftfc*tt8aS£75s/ 
yay'J*WD7h^7^-i:#U : BSfcX^JU = 2:1 jfttti 

«<fcDftfc#H«:»EiMBLT, 5- [ (4-^DP7x-;W x;i/*x;i/] - 
5- (2, 5-y7JWD7i-;W - 4 1 /-;u (ftttft 

(879 mg, quanO*&6ilM*ttftibT#fc. 
t#£*lfc5- C (4-£PP7xx;U) -5- (2, 5-v7Jl/t 

P7x-ju) -A-t^h-i-^y* m&fcM&Va) £Mux> (10 

ml) 1/7 J tT-UybV-n-Zf^frftTsfcyy (1.00 g, 4. 14 mm- 

ol) £jq;im 7JUP*>i?ffl^.T, u^wmrKaiati/fc. s^st&ft^. m 

j£lt*ig t T# S ftfcSS* *77-r>av''JAyMP7h^77^-l:#U 
^*-tf-> : MX^U = 20:1 f&a}«Dt#fc#®£^M*SLT, fifiSfrS: 
#btt£efe@#£^*1t>lCTft#U fflBfc&4fc (423 mg, 1.14 mmo 
I, 51*) &&&1®%.tLT'&tz. 

•H-NMR (400 MHz, CDClj) <5 : 0.85 (1H, d, J = 6.8 Hz), 1.50-1.80 (1.67H, 
m), 1.72 (2H, d, J = 7. 1 Hz), 1.84-2.50 (3H, m), 2.62-3.05 (2H, m), 3.3 
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0-3.45 (0.33H, m), 6.72-6.92 (1. 33H, m), 6.92-7.06 (1H, m), 7.12-7.22 (0. 
67H, m), 7.27-7.40 (4H, tn). 

IR (ATR) cm"': 1579, 1493, 1300, 1263, 1190, 1 136, 1092, 1080, 1012, 839, 
823, 756, 746, 712, 638, 600, 579, 546, 517, 472. 
mp: 105-109X3. 
MS m/z : 393 (M + +Na) . 

Anal. Calcd for C l8 H„CIF 2 0 2 S: C, 58. 30; H, 4.57; CI, 9.71; F, 10.15; S, 8. 
79. Found: C, 58. 27; H, 4.57; CI, 9.71; F, 10.15; S, 8.79. 

##0i]4 3 : (2-7'a : E^5 1 ;^>> ? ^^'» ~ t -^Jk/7x-JW>7 

y 



[2- [ (t-Wy7irjk>'JM+y) *?-)V] 7x.-)l] *9J-)V 
(3.00 g, 7.97 mmol) mSmfkit&M (3.40 g, 10.3 mmol) *i?>7UU*$> 
(50 ml) \Z®mLfz'&. MTCTMJ7i^*X7^> (2.70 g, 10.3 ram 
ol) <DWuu*?>mm (5 ml) ZffiTLtz, ^tCTH^jgmt, SM 

A+it> : »f ^ = 30:1 jamas,!: K>mtzftmzmj£mmbT. mmts® 

(3. 12 g, 7. 10 mmol, 89*) Zm&foViWnt LTfffc. 
'H-NMR (400 MHz, CDC 1 3 ) 6: 1.05 (9H, s), 4.51 (2H, s), 4.88 (2H, s), 7. 
20-7.51 (10H, m), 7.68 (4H, dd, J = 7.6, 1.2 Hz). 
IR (ATR) cm" 1 : 2929, 2856. 1427, 1105, 1068, 822, 739, 698, 607, 501. 




Br 



2 8 0: t-T^JU [ [2 - [ [ (4-^DP7i^) Wfc-M * 
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°to a 



(2-Zfa**?)l'<>>>)V**i/) -t-^y7iIJk>7> (3.10 g, 
7.05 mmol) £7°DAV-;P (20 ml) Kj§$U 4 PD^>ii>X;U7^ > 
^HJ^A (1.80 g, 9.06 mmol) £iDAfc&, 90^ KT14llf Ps^^fc. £ 

m&ik&Ql (3.90 g, quant.) £6&@ft<i: bT#£, 

'H-NMR (400 MHz, CDCl 3 ) 5: 1.03 (9H, s), 4.43 (2H, s), 4.47 (2H, s), 7. 
20-7.28 (1H, m), 7.28-7. 37 (4H, m). 7. 37-7.52 (9H, m), 7.60 (4H, dd, I = 
7.8, 1.5 Hz). 
MS m/z : 535 (M + fH) . 

mmm 2 8 1 : t-T^u [ [2- [1- [ U-^uuyy.-)V) TJUfr- 

M -5- (*^Jl/7,;M^;i/) sQ^M ^>v;U] y7iri^7 



t [ [2- [ [ (4-£D07xr;u) 

;U] y'7i-Jk>7> (350 mg, 0.654 mmol) MM^m 3 Tt#bftfc 

4- (^;U7Jl/*-JU) (200 mg, 1.31 miDol) £HUX> 

(5 ml) Kjgfi?U ->7/^^U>hU-n-7^;^7.^7> (350 mg, 1.45 
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mmoi) zto7Ltc&. 7)v^>nmn.r, \mmmwmLtzo Kfom*im'&. 

•>7/^f l^>h l J-n-7 r f^X*7> (300 mg, 1. 24 mmol) *Jffl^.fc^» 

7)V3>nm%y> \mmmmM\^it, Rj&m&&fii&. «j£iin#f.n 

= 3:2 jSttiSPct D$fc#Ii£«flE»«LT. «SBft£to (175 rag, 0.261 
mmol, 403!) S&fttt&llllttttX & Isttott. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.05 (9H, s), 1.18-1.30 (1H, m), 1.30-1.44 

(1H, □), 1.70-1.84 (2H, m), 2.08-2. 24 (1H, m), 2.35-2.48 (1H, m), 2.74- 
2.85 (2H, m), 2.80 (3H, s), 4.13 (1H, d, J = 12.7 Hz), 4.35 (1H, d, J = 

12.7. Hz), 4.51 (1H, dd, J = 10.8, 4.4 Hz), 7.18-7.25 (3H, m), 7.25-7.45 
(8H, m), 7.45-7.53 (3H, m), 7.55-7.68 (4H, m). 

1R (ATR) cm" 1 : 2929, 2856, 1583, 1473, 1321, 1 147, 1 105, 1088. 833, 775, 

741, 702, 623, 569, 503. 

MS m/z : 669 (M'+H), 691 (M 4 +Na). 

2 8 2: [2- [1- C (4-^Pn7i-^) 7JUfr-;H -5- (^ 
g^kZik^ik) *>>*M t^s-fr 



t-7?)V [ [2- [1- [ (4-^DD7i-W 7s)V*~)V] - 5- 
)V7>)V*-)l) ^>fJH ^>v;H tf + v'] y'7i-^y7> (175 mg, 
0.261 mmol) Sf h7th*077> (5 ml) CJgfifU JK^TtCT7 yftx h 5 
v^UT^XtfAO-r h7 t h'D77>i§jS (1.0 M, 0.6 ml, 0.6 mmol) £ 
iTl/fci. MfcTll*IHHJM*Lfc. KJCffitzK (0.5 ml) £iu*.fc^ MEE 




CI 
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: *9/-jv = 30:1 ®&&& r)'&1tftm*%l£M&VT* mm 
it&to (87 mg, 0.20 mmol, 61*) Sr^t^fitft^Mt LT^fc, 
'H-NMR (400 MHz, CDC! 3 ) 6 : 1. 20-1.60 (2H, m), 1.65-1.95 (2H, m), 2.10- 
2.40 (3H, n). 2. 70-3.00 (2H, ■), 2.82 (3H, s), 4.43 (2H, d, J = 4.9 Hz), 
4.81 (1H, dd, J = 11.1, 4.0 Hz), 7.15-7.30 (1H, m), 7.30-7.50 (5H, m), 
7.56 (2H, d, J = 8.6 Hz). 

IR (ATR) cm': 3506, 2931, 1579, 1475, 1394, 1277, 1 138, 1084, 1012, 964. 
829, 798, 756, 712, 629, 563, 519, 463. 
MS m/z : 448 (M + +NH 4 ), 453 (M'+Na). 

mMM 2 8 3: t-y^;U [ [6_z [2- [ ( t -y^y7xr)k/'JM^ 
-» - 6- [ (4-^Pa7x-JV) 7Jl/*r;l/] 



$mm2 sox-n^ntc t -^ju c [2 - [ [ (4-^od7x-;i/) tji/* 

^^^] v7x-;i^>7> (l.OO g, 1. 87 mmol) R 
#5- (t-^y7i-Jk> l JWy) -l-^>^7-;i/ (0.68 ml, 
2.8 mmol) £h;UX> (7 ml) fc*#U 1/7 J *?\s> b U - n -y^l/tfX 
(650 mg, 2.69 mmol) £iQ*.fc&> 7^ >HBflT, HBfP^jDMSit 
Lfc. HJfc&£Mft&> 5- (t-7'W7x-)k>'JW-» -l-^> 
$ J-fr (0.34 ml, 1.4 mmol) R^>7y^5 : l/>h l J-n-7'fWX*7 
> (300 mg, 1.24 mmol) £iQ;ifc&. 7;i^>3SH£iT» lOf^MiSSStL/i. 




°to, 



a 
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^**>:»KX^JU = 15:1 »ffi»£D$fc#iII£J*E« 
*$LT, «g3ft^«5 (932 mg, 1.27 mo I, 68*) &&fttt&tttt4M(& LT#fc. 
'H-NMR (400 MHz, CDC1,) d: 0.00 (6H, s), 0.80-1.60 (6H, ■), 0.86 (9H, 
s), 1.04 (9H, s), 2.04-2.20 (1H, m), 2. 28-2.40 (IH, m), 3.48 (2H, t, J = 
6.3 Hz), 4.10 (1H, d, J = 12.9 Hz), 4. 35-4.48 (2H, m), 7.16-7.23 (2H, m), 
7.23-7.55 (12H, m), 7. 55-7. 70 (4H, m). 

1R (ATR) cm-': 2929, 2856, 1583, 1473, 1321, 1147, 1103, 1088, 1014, 831, 
775, 741, 700, 623, 567, 503. 
MS m/z : 735 (M*+H) , 757 (M + +Na) . 

2 8 4: 6 - [2- (t-^^7i^k>'JW'» ^f^7i- 
)V\ -6 - [ (4-^DP7i^) 7>)V-fc-)V] - 1 




t-7?)V [ [6- [2- [ (1-^/71^7^1/^^) *?\M/] 7 

X -J1/] -6- [ (4-^P0 7xZjb) TJI/*-^] 'S+S/JH 

3SM/->7> (830 mg, 1.13 mmol) (30 ml) fcjgf#U p-MUX 

>7^*>$?-7Kfn#J (25 mg, 0.13 mmol) £flDAfc&, £fflfcT2l$IKHft#L 

tz. KJfcmiZ h'JX^;P7 5 > (0.080 ml, 0.57 mmol) £JPAfc&, HtJBEtttB 

bT# b nfciM^ 7 7 7 y a y U h^7^-tI#U 

ua*9> : = 100:1 0»fc#!B£j*miJM8LT. «IB<fc 

%m (580 mg, 0.934 mmol, 83X) ZM&mttWgt LTt#/c. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.04 (9H, s), 1.10-1.50 (7H, m), 2.08-2.20 

(IH, m), 2.30-2.42 (IH, m), 3.45-3.56 (2H, m), 4.11 (1H, d, J = 12.7 Hz), 
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4.40 (IH, d, I - 12.7 Hz), 4.44 (1H, dd, J = 11.0, 4.2 Hz), 7.15-7.22 

(2H, m), 7.22-7.36 (5H, m), 7.36-7.51 (7H, n). 7.58 (2H, dd, J = 8. 1, 
1.5 Hz), 7.63 (2H, dd, J = 8.1, 1.5 Hz). 
MS m/z : 621 (M*+H) , 638 (MHNa) . 

2 8 5: 6- [ (4-^DD7x^) 7J\^=JV} -6- (2-hKn 



6- [2- (t-yW7x-^'>'J;W + -» ^f^7x-JH - 6- 

[ (4-£oP7xrjio ;uu*-;u - 1 -^u-y — ;i> (200 mg, 0.322 

mmol) &fh7kHn77> (5 ml) ML, *?&TKT:7yflST- h 
7> ; Er i 7A0rh7kb'D7 7>it (1.0 M, 0.7 ml, 0.7 mmol) SiSTU 
£ffl£TlP#IH1ft#Lfc. RJS^ICTK (0.2 ml) SftlAfcSL fcJEfcttL 
T# b * 7 7 y a y'J D7 h ^7 7>f - ->'^ n 

d*^>: = 30:1 ®m&<omcftm*Mi£mffii'T. mMt&® 

(86 mg, 0.23 mmol, 70X) £&&#t*$lff£ LT#fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.10-1.60 (7H, m), 2.08-2.30 (2H, m), 2.37 
(1H, br s), 3.45-3. 60 (2H, m), 4.44-4.60 (2H, m), 4.78 (1H, dd, I = 11.0, 
4.2 Hz), 7.28-7.50 (4H, m), 7.43 (2H, d, I = 8. 8 Hz), 7.60 (2H, d, J = 
8.8 Hz). 

IR (ATR) cm-': 3367, 2935, 2862, 1579, 1475, 1392, 1308, 1277, 1 142, 

1082, 1012, 756, 631, 565. 461. 

MS m/z : 735 (M 4 +H), 757 <T+Na). 

FAB-MS: 383.1098 (Calcd Tor C 19 H 24 C10 4 S: 383.1084). 
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2 8 6 : [2- [1- [ (4-^DD7i-^) 7JU/ft-jH y^P^vfr 




HSS0J2 8 4T#<=>nfc6 - [2- (t-»v7i-;k>UM^y) *9 

;i/7x-;n -6- [ (4 DP7x-ji/) - 1 -^it/-^ 

(447 mg, 0.719 mmol) £MPX> (5 ml) di&^U y7;/fl/>h'J-n 
-T^P***^ (350 mg, 0.1.45 mmol) *lMXtz'&. 7;l/P*>f?ffl^T, 

i4B#wMMcSib^o MMieLT#£n£^@ti£7?y~> 

av'J^W^DT h7*^7^-l;:ttU ^\^> : = 15:1 *§iiSg|$ 

cfcD#fc#iS£M/Bi*£LT, (190 mg) 

#£nfcM«tllt£xh7t:FP7^> (5 ml) KJ&flIU 7K^T^T7-y 
fbT- hy^^Jljy^^AO^hyh Vny^ym®. (1.0 M, 0.6 ml, 0.6 
mmol) fciTFLfc^. mifiHT2B#f B m^bfe. S^ICtK (1.0 ml) ZlMAtz 

Mfzmm t t# e> nfc mm £ 7 ? ? a. u * y ;u 7 □ h 7* ? 7 w - 

fcttU ^*+l-> : BWfcX^U = 4:1 »W»«fc ^#£#@£MMSl&LT> 6 
*#£n£6&0&£^*1*>t;:Tft#U «|5^b^«5 (40 mg, 
0.11 mmol, 15S) LT*#fc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.15-1.45 (3H, m), 1.45-1.80 (2H, m), 1.80- 

1.98 (1H, m), 2.00-2.25 (2H, m), 2.40-2.60 (1H, m), 3.05-3.25 (2H, m), 

4. 70-4.90 (1H, m), 5.03-5.20 (1H, m), 6.85 (1H, dm, J = 7. 6 Hz), 7.09 

(1H, tm, J = 7.7 Hz), 7.24-7.40 (5H, m), 7.62 (1H, dd, J = 7.7, 1.6 Hz). 

IR (ATR) cm' 1 : 3575, 2925, 1574, 1471, 1448, 1389, 1296, 1275, 1136, 

1082, 1011, 989, 835, 785, 706, 615, 577, 467. 
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mp: 148-150*0 (dec). 
MS m/z : 382 (MH NH 4 ). 

Anal. Calcd for C I9 H 21 C10 3 S: C, 62.54; H, 5.80: CI, 9.72; S, 8.79. Found: 
C, 62.54: H, 5.73; CI, 9.70; S, 8.93. 

2 8 7: 4- [ [ (4 -^□□7x-;U) )W (2, S-VDV 

°ta a 

HiM5T'fbtlfc2- [ (4-^DD7x-;l/) 7Jl/*x;M^;U] -1.4 
-y7;i^P^>-£> (200 mg, 0.661 mmol) Rtff h7k Fo-4H-tf^> 
-4-*-)V (0.13 ml, 1.36 mmol) £MUX> (10 ml) K}gfi?U y7/^ 
?l/>h'J-n-^5 1 MX*7> (330 mg, 1.37 mmol) £iPAfc&, 7^3* 
>I1IT, 14li#»M9itLfc. v7/ l/> HJ - n - 

7*5 1 ^^7 > ^^> (200 mg, 0.829 mmol) £in*_fc^ 7-11/^ >HMT. 14Pf 

i)t>?)l2W h^7^-tC#U ^*1j-> : Ml^l/ = 4:1 JgTOcfc D 

#U UlS^b^ (157 mg, 0.406 mmol, 61X) £6fi$»5fc<h LTt#fco 
'H-NMR (400 MHz, CDCI 3 ) <5 : 1.28-1.48 (2H, m), 1.71 (1H, ddd, J = 25.3, 
11.7, 4.3 Hz), 2.37 (1H, br d, J = 12.7 Hz), 2.70-2.88 (1H, m), 3.40 (1H, 
td, J = 11.7, 2.5 Hz), 3.50 (1H, td, J = 12.0, 2.2 Hz), 3.91 (1H, dm, J 
= 11.2 Hz), 4.02 (1H, dm, J = 11.7 Hz), 4.46 (1H, d, J = 8.8 Hz), 6.68- 
6.80 (1H, m), 6.88-6.98 (1H, m), 7.31 (2H, d, J = 8. 5 Hz), 7.36-7.45 (1H, 
m), 7.49 (2H, d, J = 8. 5 Hz). . 
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IR (ATR) cm'': 2952, 2833, 1576, 1495, 1308, 1275, 1236, 1 144, 1082, 879, 

829, 788, 752, 733, 710, 615, 602, 559, 519, 465, 447. 

mp: 150-152*0. 

MS m/z : 387 (M + +H). 

Anal. Calcd for C lg H l7 CIF 2 0 3 S: C, 55. 89; H, 4.43; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 55.64; H. 4.27; CI, 9.41; F, 9.89; S, 8.28. 

4 4 : rh7k: ^U^\iy>- 4—t-)V 

Th7tFofttf7>-4-t> (5.00 g, 43.0 mnol) (100 
ml) \Z®ML. *lfcT\ZT7kmik*Vmi-h i )V& (1.6 g, 42.3 mmol) £JjdA 

tz&* ^zxummmwLrc. RfomswzffiBmmisT'&znrzmffimmz 

7K (50 ml) lMfei&m$:%^Tm®i$:%m&tLtz'&. i?X?)l>X- 

TMzTtiUtiLTc. iMfet&M* ta*nSW7k. M^7jc©jig(c^# 

^IB^tl (4.40 g, 37.2 mmol, 87*) £&lf^fi@#:£ LTt#£. 
'H-NMR (400 MHz, CDC1 3 ) 6: 1.47 (1H, br s), 1.64-1.80 (2H, m), 2.10- 
2.24 (2H, m), 2.55-2.70 (2H, m), 2.73-2.88 (2H, m), 3.60-3.75 (1H, m). 
MS m/z : 119 (M'+H). 

mmm 288: 4- [ c (4-^dd7x-^) Tjt^-ji/i (2, s-v^;u 

°to cl 
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£Mm5-Cn*>nfZ2- [ (4-7Da7x~JU) -l, 4 

-zy7)l^D^>i£> (500 mg, 1.65 mmol) ^Th5tHo^k'7>-4 
(400 mg, 3.38 mmol) £r^X> (20 ml) fcjg#U ->7;/?l/> 
hU-n-^5 L ;U*:^*7> (800 mg, 3.31 mmol) &tUz.fz'&> 7)V3>nffl 

*7*^> (400 mg, 1.66 mmol) 7J^*>fl^T, UP^IM 

^□-^hy^^-icttu ^*-tf-> : @mx^;u = 1 s : 1 mm^om^ 

t?;PX-xJUS^tCT^L, (404 mg, 1.00 mmol, 61X) £6£ 

'H-NMR (400 MHz, CDCI 3 ) 5: 1.47 (1H, ddd, J = 23.4, 10.0, 3.3 Hz), 1.68 
(1H, ddd, J = 25.0, 11.4, 3.3 Hz), 2.13 (IH, dm, J = 11.4 Hz), 2.50-2.78 
(5H, m), 2.82 (1H, td, J = 12.8, 2.6 Hz), 4.47 (1H, d. J = 7.3 Hz), 
6.72-6.82 (1H, m), 6.90-7.00 (1H, m), 7.31 (2H, d, J = 8.8 Hz), 7.40- 
7.60 (1H, m), 7.49 (2H, d, J = 8. 8 Hz). 

IR (ATR) cm' 1 : 2939, 2887, 1576, 1493, 1425, 1317, 1281, 1240, 1142, 

1084, 1012, 866, 831, 781, 750, 731, 710, 631, 615, 548, 467. 

mp: 150-152'C. 

MS m/z : 403 (M*+H) . 

Anal. Calcd for C 18 H 17 CIF 2 0 2 S 2 : C, 53.66; H, 4.25; CI, 8.80; F, 9.43; S, 
15.92. Found: C, 53.52; H, 4.21; CI. 9.00; F, 9.54; S, 15.88. 

MMM 2 8 9: 4- [ [ {A-^uuy x.~)V) TJk^M < 2 > 5_=L>j2ik 

^-□7x-JU) U-M rh7l:h'o^k7>-l, «b£tt 

A) R#4- [ [ (4-^DD7xUM 7s)\sfc—)V\ (2, 5-y7MD7 
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x-;U) fh7b \*o?*\d7>- 1 -:**-> P (fej^B (ftttft 

A) R^IB (SttftB) ) 

°ta cl °ta a 

(to 8) A fbSBjB 

4- [ [ (4-^PD7i-Jl/) (2, 5-y7^t07iZ;P) 

^9=-;H T-h7kHP^t!5> (360 mg, 0.893 mmol) ^->*^od^^> (15 
ml) (320 mg, 1.85 mmol) £ 

•r/ayUW^D7h^77^-l:#U 'vfrtf^ : mmx^)V = 1:1 $ 

(187 rag, 0. 430 mmol, 48*) ^B^BMtLXmtc. 

= 50:1 *ffl«*9#fca««ffiJft»UT, 8H3{fc£*lB (gtt# 
A) Rt«WBfl:'&«B <£tt#B) ©i^»*efiH#tl/T^ft. t#£nfc*g 

= 80:1) CTajJtttfilxfc^ f ^nfcafe^^tn-enylf )l/X-f)K: 
Tife#U «HB<b^«5B (Stt#A) (teStt) (78 mg, 0.19 mmol, 21*) £6 

&mmtLx. mmitGMB (g&m) mm&) m mg, 0.17 mmoi, 19*) 
its® A 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.85-2.00 (1H, m), 2.18-2.35 (2H. m), 2.68- 

2.91 (2H, m), 2.98-3.10 (2H, m), 3.10-3.28 (2H, m), 4.54 (1H, br d, J = 

7.1 Hz), 6.74-6.90 (1H, m), 6.94-7.06 (1H, m). 7.33 (2H, d, J = 8.7 Hz), 
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7. 35-7.55 (1H, m), 7.49 (2H, d. J = 8. 7 Hz). 

IR (ATR) cm" 1 : 1576, 1493, 1290, 1 146, 1 120, 1080, 874, 829, 752, 735, 

710, 631, 623, 592, 552, 530, 498, 471, 424. 

mp: 245-248*0. 

MS m/z : 435 (M 4 +H). 

Anal. Calcd for C 18 H 17 C1Fj0 4 S 2 : C, 49.71; H, 3.94; CI, 8.15; F, 8.74; S, 
14.75. Found: C, 49.38; H, 3.87; CI, 8.50; F, 8.86; S, 14.62. 
it&m (Hft&A) 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.76 (1H, br d, J = 13.4 Hz), 2.18 (1H, ddm, 
J = 25.4, 12.5 Hz), 2.32-2.70 (4H, m), 2.74-2.90 (1H, a), 2.98 (1H, dm, 
J = 14.0 Hz), 3.09 (1H, dm, J = 14.4 Hz), 4.53 (1H, d. J = 7.3 Hz), 
6. 72-6.86 (1H, m), 6. 90-7.02 (1H, ■). 7.32 (2H, d, J = 8.5 Hz), 7.40- 
7.60 (1H, m), 7.49 (2H, d, J = 8. 5 Hz). 

IR (ATR) cor': 1585, 1495, 1315, 1300, 1242, 1220, 1147, 1086, 1049, 997, 

874, 831, 752, 733, 625, 596, 553, 525, 482. 

mp: 255-256'C- 

MS m/z : 419 (MHH). 

Anal. Calcd for C I8 H 17 C1F 2 0 3 S 2 : C, 51.61; H, 4.09; CI, 8.46; F, 9.07; S, 
15.31. Found: C, 51.51; H, 4.04; CI, 8.69; F, 9.15; S, 15.20. 
ik£®B (H14&B) 

'H-NMR (400 MHz, CDC 1 3 ) 5: 1.42 (1H, ddm, J = 22.3, 11.7 Hz), 1.92 (1H, 

ddm, J = 11.7, 11.0 Hz), 2.14-2.27 (1H, m), 2.66 (1H, td, J = 12.2, 2.7 

Hz), 2.70-2.90 (3H, m), 3.10-3.24 (1H, m), 3.32-3.44 (IH, m), 4.49 (1H, 

d, J = 8. 1 Hz), 6.72-6.85 (1H. m), 6.90-7.02 (IH, m), 7.32 (2H, d, J = 

8.5 Hz), 7.34-7.50 (IH, m), 7.48 (2H, d, J = 8.5 Hz). 

IR (ATR) cm-': 2912, 1574, 1496, 1298, 1246, 1 144, 1080, 1001, 800, 752, 
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735, 714, 619, 561. 552, 517, 469. 

mp: 184-18713. 

MS m/z : 419 (MHH). 

Anal. Calcd for C I8 H 17 C1F 2 0 3 S 2 : C, 51.61; H, 4.09; CI, 8.46; F, 9.07; S, 
15.31. Found: C, 51.82; H, 4.23; CI. 8.42; F, 9.12; S, 15.07. 

mmm 2 9 0 : 4- [ [ (4-?pp7xx;u) zMi^M (2. 5-^7^ 

^P7x_^) *?)V\ - i-k^Uv>:ft;i/#>mt -7^ju 

°to cl 

5 -e#bnfc 2 - [ (4-^oP7xr.;u) tjm^m?;!/] -1, 4 

-=J~?)\,*uKyMy (1.25 g. 4.13 mmol) Rtf4 - k Ko*->- l - tf^'J 
^>*;i/#>lt t-T^U (1.70 g, 8.44 mmol) £WUX> (50 ml) iCiDIl, 
*>7/ *?-U> h U -n -7*^;U^X^7> (2.00 g, 8.29 mmol) £J)0;L;fc&, 

7)i>3>nm%r. immmmmmvrzo %.fomzi&n:'&> MffS«ir#^ 

^ = 1:1 »mSR«fcO»^liS»Eai»LT» efiH#£»fc. ftSftfcS 
feift^yl^H-fiWa^b. matS®} (1.68 g, 3.46 mmol, 84S) 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.10-1.25 (1H, n), 1.40-1.70 (2H, m), 1.44 

(9H, s), 2.30-2.50 (1H, m). 2.60-2.95 (3H, m), 4.00-4.25 (2H, m). 4.45 

(1H, d, J = 7.8 Hz), 6.69-6.80 (1H, m), 6.88-6.98 (1H, m), 7.31 (2H, d, 

J = 8.6 Hz), 7.35-7.50 (1H, m), 7.49 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm"": 2979, 2935, 1682, 1583. 1493, 1421. 1319, 1281, 1240, 

1165, 1122. 1078, 881, 835, 793, 752, 634, 534, 472. 
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mp: 193-196*0. 

MS m/z : 486 (M + +H) , 508 (MHNa) . 

Anal. Calcd for C 23 H„C1F,N0 4 S: C, 56.84; H, 5.39; CI, 7.30; F, 7.82; N, 
2.88; S, 6.60. Found: C, 56.41; H, 5.43; CI, 7.77; F, 7.61; N, 2.99; S, 
6.58. 

mmm 291: 4- [ [ (4 -^□□7x-;p) (2, 5-^7^ 

°ta a 

4 - [ [ (4-^DD7i^) (2, 5-y7WD7x-JW 

-l-^'Jy>A^>it-7'^ (1.56 g, 3.21 Dimol) 
UU*$y (50 ml) Ki&filU ^C^TtTh U 7^^D@ti? (5.0 ml) SrffiT 
Lfeo £^$£^i^;:T2ra®#Lfc&, M^&^/m^UfCo ^?>nfe« 
ra«^-^^DP^^> (10 ml) l^fc^X^y-^M (10 ml) £iQ 

L, mmt-Sm (1.36 g, 3.12 mmol, 9730 LTfifc. 

'H-NMR (400 MHz, CD 3 0D) <5 : 1. 38-1.52 (1H, m), 1.70-1.92 (2H, m), 2.73 

(1H, or d, J = 14.2 Hz), 2.86-3.00 (1H, m), 3.05 (1H, td, J = 12.9, 3.1 

Hz), 3.13 (1H, td, J = 13.1, 3.1 Hz), 3.30-3.40 (1H, m), 3.48 (1H, dm, J 

= 13.0 Hz), 4.72 (1H, d, J = 8. 6 Hz), 6. 82-6.98 (IH, m), 7.04-7.12 (1H, 

m), 7.40-7.55 (1H, m), 7.44 (2H, d, J = 8. 6 Hz). 7.57 (2H, d, J = 8. 6 

Hz). 

IR (ATR) cm"': 2950, 2719, 1583, 1491, 1317, 1 146, 1084, 831, 752. 617, 
596, 552, 470. 
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mp: 184-190*0. 

MS m/z : 386 (M 4 +H). 

Anal. Calcd for C I8 H I8 C IF 2 N0 2 S HCI 0.75H 2 0: C, 49.61: H, 4.74; CI, 16.27; 
F, 8.72; N, 3.21; S, 7.36. Found: C, 49.57; H. 4.75; CI, 15.79; F, 9.16; 
N, 3.34; S, 7.25. 

mmm 292: 2- [1- c (4-^dd7i^) x)\<*-m -2-*?)v 

^2±M -1- 4-v7;U^P^>-tf> m&W2 9 2 -AR#ITOfc2 9 2 
-B) 

°to a 

mmmsx'n<bnrc2 - [ (4-^od7i-jw tji^xjm^h -1, 4 

-> ? 7;i/^-P^>if> (200 mg, 0.661 mmol) RZf2 -1>9 J — JV (0.144 ml, 
1.33 mmol) £WUX> (3 ml) KigfilU ->7/^f l^>h'J-n-7'fM 
**7> (0.320 ml) *ti!\X.tc'&. 7JH3*>f?HMT. H^MM^Lfc. R 

?Z>4- ('\*U-> : Mx^;i/ = 50:1) {CT#MS!U 8UEStt#2 9 2 
-A (ffiffitt) (67 mg, 0.18 mmol, 27« £6fi$*<!:LT, ^IB^i4#2.9 2 
-B (Sffitt) (45 mg, 0.12 mmol, 19X) £Gfe@#<!: LT#7c, 
Htt#2 9 2 -A 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 0.91 (3H, t, J = 7. 1 Hz), 1.08 (3H, d, J = 

6.9 Hz), 1.20-1.52 (3H, m), 1. 52-1. 68 (IH, m), 2.72-2. 90 (1H, m), 4.51 

(1H, d, J = 5.9 Hz), 6.73-6.85 (1H, m), 6.88-6.99 (1H, m), 7.32 (2H, d, 

J = 8.6 Hz), 7.46-7.60 (IH, m), 7.52 (2H, d, J = 8. 6 Hz). 

1R (ATR) cm" 1 : 2970, 2866, 1583, 1496, 1475, 1394, 1303, 1277, 1234, 
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1176, 1140, 1078, 1014, 883, 831, 790, 752, 727, 708, 621, 598, 561, 534, 
472. 

mp: 85-87*0. 

MS m/z : 373 (M*+H), 395 (M'+Na). 

Anal. Calcd for C 18 H 19 C1F 2 0 2 S: C, 57.89; H, 5.14; CI, 9.51; F, 10.19; S, 
8.61. Found: C, 57.96; H, 5.14; CI, 9.44; F, 10.19; S, 8.75. 
9 2 -B 

'H-NMR (400 MHz, CDC1 3 ) <5 : 0.81 (3H, t, J = 7.2 Hz), 1.00-1.12 (1H, m), 

1.15-1.45 (3H, m), 1.34 (3H, d, J = 6.6 Hz), 2. 60-2.72 (1H, m), 4.43 (1H, 

d, J - 8.8 Hz), 6.67-6.78 (1H, m), 6.88-6. 95 (1H, m), 7.29 (2H, d, J = 

8.6 Hz), 7.36-7.45 (1H, m), 7.48 (2H ( d, J = 8.6 Hz). 

IR (ATR) cm"': 2976, 2933, 1585, 1495, 1394, 1323, 1238, 1178, 1149, 

1086, 1014, 868, 829, 783, 754, 729, 710, 625, 559, 528, 472. 

mp: 47-50 t C. 

MS m/z : 373 (M'+H), 395 (M + +Na). 

Anal. Calcd for C 18 H 19 C1F 2 0 2 S: C, 57.89: H, 5.14; CI, 9.51; F, 10.19; S, 
8.61. Found: C, 57.97; H, 5.11; CI, 9.45; F, 10.21; S, 8.69. 

2 9 3: 2 - Cl- [( 4 - ? □ □ 7 x 7Jl/fr-;H -2-JL?)l 
^>?)l] -1. 4-^y)V^Q^>if> (ltt^2 9 3 -AR^ilM^ 

°to a 

mMmST®t>tltc2 - C (4-^7DD7x-;i/) KfrK-MJ-M -1, 4 

- v?7;i/^a^>-t*> (200 mg, 0.661 mmol) RZf3 - / — )l (0.150 ml, 
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1.35 nmol) £MUX> (3 ml) CigflPU : s7 J V> V >J - n -7^* 

7st^y (0.320 mi) *mxtz&. 7)\sJ>nwn.T, umt&m&mmisft. r 

7 {^Ur> : MX^U = 200:1) CT$Hfc»»U £gE8tt#2 9 3 

-A (fiffitt) (37 mg, 0.096 mmol, 15*) fcefit&*£LT v «E*tt#«'& 
<M (44 mg, 0.11 mmol, 1780 &&&®mt LTitfc. 
gtt#2 9 3-A 

'H-NMR (400 MHz, CDC1 3 ) <5 : 0.84 (3H. t, J = 7.5 Hz), 0.95 (3H, t, I = 
7.3 Hz), 1.00-1.16 (1H, m), 1.30-1.50 (2H, m), 1.55-1. 90 (3H, m), 2.50- 
2.63 (1H, m), 4.59 (1H, d, J = 7. 6 Hz), 6. 69-6. 80 (1H, m), 6.88-6.95 (1H, 
m), 7.31 (2H, d. J = 8. 4 Hz), 7.40-7. 50 (1H. m). 7.50 (2H, d, J = 8.4 
Hz). 

IR (ATR) cm'': 2966, 1583, 1496, 1475, 1306, 1277, 1242, 1176, 1 140, 
1086, 881, 831, 802, 752, 725, 710, 621, 561, 538, 478, 462, 451. 
mp: 85-89*0. 

MS m/z : 387 (M f +H) , 409 OT+Na). 

Anal. Calcd for C 19 H 21 C1F 2 0 2 S: C, 58.98; H, 5.47; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 59.18; H, 5.65; CI, 9.16; F, 9.83; S, 8.38. 

'H-NMR (400 MHz, CDC1 3 ) 6: 0.84 (3H, t, J = 7.5 Hz), 0.90-1. 00 (3H, m), 

1.00-1.16 (1H, m), 1.20-1.50 (2H, m). 1.55-1. 90 (3H, m), 2.50-2.63 (1H, 

m), 4.55-4.65 (1H, m), 6.69-6.80 (1H, m), 6.88-6.95 (IH, n), 7.31 (2H, d, 

J = 8.4 Hz), 7.40-7.50 (IH, m), 7.50 (2H, d, J = 8.4 Hz). 

IR (ATR) CUT 1 : 2956. 1583, 1572, 1495, 1479, 1319, 1298, 1279, 1230, 

1142, 1090, 1016, 887, 812, 752, 715, 660, 615, 563, 534, 469. 

mp: 95-99*0. 
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MS m/z : 387 (M*+H) , 409 (M'+Na) . 

Anal. Calcd for C.^.CIF^S: C, 58.98; H. 5.47; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 58.99; H, 5.37; CI, 9.19; F, 9.88; S, 8.43. 

%MM 2 9 4: 2 - [2- [ (4-^OD7i3) TJUfrXJI/l -2- (2, 
5-y7MD7i-M fF7bh-g77> (W2 9 4~AR^ 

Htt&2 9 4-B) 

HM^J5T#f>tlfc2 - [ (4-^OD7i-JV) TJU^x;!/;*^;!/) -1,4 
-v7;M-p^>-tf> (200 mg, 0.661 mmol) RtPr h y t H □ 7 )V7 "J ;i/7;U 
□ (0.13ral, 1.34 mmol) £ MUX> (3 ml) £j£fi?U y7//f l/>h 
'J -n-^;U^X^7> (0.320 ml) £Jn;tfc&, 7;U:J>f?a^T. 14R#P^ 
»5t^U7c. JR^*«ift^, *EEW(ILTll5nfca«*S77r>a5' , J 

ieStt^2 9 4-A (teStt) (102 mg, 0.264 mmol, 40X) &afe»*tl/T. 
^!2Stt#:2 9 4-B (flttte) (39 mg, 0.10 mmol, 15*) £e&*ft*£LT# 
fc. 

gtt#2 9 4 -A 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1. 50-1.65 (1H, m), 1. 75-2.05 (3H, m), 2.26 
(1H, tm, J = 12.9 Hz), 2.48 (IH, tm, J = 10.4 Hz), 3.50-3.60 (1H, m), 
3.60-3.70 (1H, m), 3.76-3.88 (IH, m), 4.86 (1H, dm, I = 12.2 Hz), 6.78- 
6.90 (IH, m), 6.92-7.01 (IH, a). 7.20-7.30 (IH, m), 7.38 (2H, d, J = 8. 6 
Hz), 7.54 (2H, d, J = 8.6 Hz).. 
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IR (ATR) cm' 1 : 2960, 2852, 1576, 1493, 1309, 1281, 1194, 1132, 1084, 
1065, 1012, 903, 831, 810, 775, 746, 727, 708, 596, 575, 536, 471, 436. 
mp: 99-105^:. 
MS m/z : 387 (M + +H). 

Anal. Ca led for C I8 H„C1F 2 0 3 S: C, 55. 89; H, 4.43; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 56.28: H, 4.80; CI, 8.94; F, 9.63; S, 8.19. 
Mfc#2 9 4-B 

•H-NMR (400 MHz, CDC1 3 ) 6: 1.42-1. 58 (1H, m), 1.76-1. 04 (3H, m), 2.22- 
2.33 (1H, m), 2. 58-2. 70 (1H, m), 3.60-3.70 (1H, m), 3.70-3.80 (1H, m), 
3.88-3. 99 (1H, m), 4.64-4.73 (1H, in), 6.75-6. 88 (1H, m), 6.92-7.01 (1H, 
m), 7.20-7.30 (1H, m), 7.38 (2H, d, J = 8.7 Hz), 7.52 (2H, d, J = 8.7 
Hz). 

IR (ATR) cm-': 2976, 1585, 1496, 1311, 1277, 1221, 1 153, 1088, 1061, 922, 

879, 829, 779, 752, 712, 629, 607, 561, 532, 472. 

mp: 98-105t:. 

MS m/z : 387 (M'+H) . 

Anal. Calcd for C 18 H I7 C1F 2 0 3 S: C, 55.89; H, 4.43; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 55.88; H, 4.54; CI, 9.22; F, 9.96; S, 8.42. 

2 9 5: 2 - [2- [ (4-^DD7i^) 7Jl/fr-;H -2- (2, 
5-y7^P7x-^) X£jj/j ft7i> 

°ta a 

miMMS~l:n<btlfz2 - [ (4-^DD7i-^) TJU^-JM^] -1, 4 

-v7;i/^a^>-fe*> (100 mg,, 0.330 mmol) Rtf 2 - f-^r 7 x $ / ~)U 
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(0.065 ml, 0.69 mmol) £h;H> (3 ml) \zmML. >7V V »J - n 

-73-)\s*szft7> (o.i60 mi) £in*.fc&, 7;m*>namT, M&i&Mn&s 
^□7h^7^- (^*if>/rax^;u^£M«<£ffl) fcTlSKU a 

#SftfcafeH#*'\* , fr>fcTife£U StBft'&t) (92 ng, 
0.23 mmol, 70» £S&@#£LTf#fco 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.60 (1H, dd, J = 15.1. 11.9 Hz), 4.02 (1H, 
dm, J = 15. 1 Hz), 4.80 (IH, dd, J = 11.9, 2.5 Hz), 6.69 (1H, dd, J = 3.5, 
1.1 Hz), 6.70-6.84 (2H, m), 6.92-7.00 (1H, m), 7.04 (1H, dd, J = 5.3, 
1.1 Hz), 7.32-7.44 (IH, m), 7.39 (2H, d, J = 8.8 Hz), 7.57 (2H, d, J = 
8.8 Hz). 

IR (ATR) cm"': 1496, 1319, 1244, 1219, 1149, 1084, 1014, 881, 825, 775, 

758, 694, 629, 532, 467. 

mp: 127-130*0. 

MS m/z : 399 (M + +H). 

Anal. Calcd for C I8 H, 3 C1F 2 0 2 S 2 : C, 54.20; H, 3.29; CI, 8.89; F, 9.53; S, 
16.08. Found: C, 54.19; H, 3.31: CI, 9.20; F, 9.51; S, 16.24. 

2 9 6: 2- [2- [ (4-^DP7i^) TJPfr-jl/] -2- (2, 

°ta a 

mmm2 9 5 tm&ojs&iz&Q. mMW5-vmt>ntc2- [ (4-^dd7i 

7>)\s&=.)V*5-)V] -1, 4 - V7 )V*u<^yM_y (100 mg, 0.330 

mmol) &tf7;W7 , j;P7;H3— A- (0.060 ml, 0.69 mmol) *it2fb£$l 
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(26 mg, 0.068 mo I, 21%) &&&&3i£VXtotZ. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 3.43 (IH, dd, J = 15.4, 11.6 Hz), 3.78 (1H, 
dd, J = 15.4, 3.7 Hz), 4.93 (IH, dd, J = 11.6, 3.7 Hz), 5.89-5.91 (1H, 
m), 6.14 (IH, dd, J = 3. 2, 1.7 Hz), 6.73-6.82 (IH, m), 6. 90-6.99 (IH, m), 
7.19 (IH, dd, J = 1.7, 0.7 Hz), 7.25-7.34 (IH, m), 7.40 (2H, d, J = 8.8 
Hz), 7.58 (2H, d, J = 8. 8 Hz). 

IR (ATR) cm"': 1585, 1495, 1319, 1 151, 1086, 1014, 926, 831. 762, 613, 

594, 573, 552, 532, 472. 

mp: 90-9313. 

MS m/z : 383 (M»+H). 

Anal. Calcd for C I8 H 13 C1F 2 0 3 S: C, 56.48; H, 3.42; CI, 9.26; F, 9.93; S, 
8.38. Found: C, 56.53; H, 3.39; CI, 9.17; F, 9.92; S, 8.55. 

2 9 7: 1 - [3- [ (4 -7PP7x_;U) TJl/fr-JU -3- (2, 
5-y7i^D7x^) 7°Ptf;i/) - 1 H-bfP-JU 

°to cl 

mmm2 9 5tmm<Djjmz&K), mmmsm^nrcz- [ u-7PP7x 

7JU*-;M^;H -1, 4->'7^^-p^>-t < >(100 mg, 0.330 mmol) 

Rtfl- tfP-;l/ (0.070 ml, 0.67 mmol) % 

ffltS®} (46 mg, 0.12 mmol, 3555) £S6$ft*<i: LTt#fc. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.42-2.57 (IH, m), 2.88-3.00 (IH, m), 3.79 

(IH, ddd, J = 14.3, 8.5, 5.9 Hz), 4.06 (IH, dtm, J = 14.3, 7.1 Hz), 4.34 

(IH, dd, J = 10.0, 3.9 Hz), 6.11 (2H, t, J = 2. 2 Hz), 6.49 (2H, t, J = 

2.2 Hz), 6.80-6.88 (IH, m), 6.98-7.06 (IH, m), 7.18-7.24 (IH, m), 7.36 
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(2H, d, J = 8.8 Hz), 7.47 (2H, d, J = 8.8 Hz). 

IR (ATR) cm"': 1576, 1493, 1325, 1306. 1271, 1236, 1176, 1146, 1082, 877, 

827, 764, 737, 714, 677, 621, 588, 553, 519, 463, 428. 

ip: 108-1 13*0. 

MS m/z : 396 (M*+H) . 

Anal. Calcd for C.^CIF^S: C, 57.65; H, 4.07; CI, 8.96; F, 9.60; N, 
3.54; S, 8.10. Found: C, 57.82; H, 4.05; CI, 9.05; F. 9.69; N, 3.69; S, 
8.23. 

mi&M 2 9 8: 4- [3- [ (4-^DP7i^) 7,)V^M -3- (2, 

°ta a 

-;p) x;i/^-;u^^;H - 1 , 4-y7;wa^>t'> (100 mg, 0.330 

mmol) Rtf4- (2-tHn + ->XfM ^;U*'J> (0.080 ml, 0.66 mmol) 
SrfflK mZitGW} (89 mg, 0.21 mmol, 6530 &&&B3it LT#fc. 
'H-NMR (400 MHz, CDC1 3 ) 6 : 2.08-2.28 (4H, m), 2.30-2.48 (3H, m), 2.62- 
2.77 (1H, m), 3.61 (4H, t, J = 4.6 Hz), 4.80 (1H, dm, J = 9.8 Hz), 6.78- 
6.87 (1H, m), 6.94-7.03 (1H, m), 7.21-7.30 (1H, m), 7.39 (2H, d, J = 8.7 
Hz), 7.54 (2H, d, J = 8.7 Hz). 

IR (ATR) cm" 1 : 2827, 2792, 1585, 1495, 1477, 1313, 1279, 1238, 1151, 

1117, 1084, 1014, 868, 839, 752, 636, 559, 536, 468. 

mp: 149-I51t:. 

MS m/z : 416 (M'+H). 
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FAB-MS: 416.0903 (Calcd for C.^CIFAS: 416.0899). 

mmm 2 9 9: 2-[l- {4-2UU-y^-)V7s)V*~)l) - 2 -7x_Jl/7° 
□ hf;U] -1, 4-v7;^P^>-if> (gttft2 9 9 - AWM&fc 2 9 9- 
B) 



-1, 4 -v7;U^o^>-tf> (100 mg, 0.330 mmol). ^it/DL 
- 1 -7xr;HW;i/3-Jl/ (79.9 1, 0.661 mmol) £hJUX> (3 ml) 
(CgiL, y7;^fl^>h l J-n-7*5 L WX*7> (159 1, 0.661 mmol) 
mu%.rz'&. 7JPi>^i^T, 13fl#P B 1JD^jii>S!bfeo SJS$t£MU ibtl 

;u = 85:i5) &$nit&ft&*ti j eti^*v>rfo&L. m 

f2S14#:2 9 9 -A «£«{££%) (53 mg, 0.130 mmnol, 40X) 

LT, ^fBStt^2 9 9-B (S5ffitti*b£fc) (20 mg, 0.0492 mmol, 15%) £*S 

Mtt#2 9 9 -A 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.80 (3H, d, J = 6.6 Hz), 3.83-3. 94 (1H, n), 

4.81-4.92 (1H, m), 6.40-6.51 (1H, m), 6.63-6.72 (IH, m), 7.02-7.26 (6H, 

m), 7.28 (2H, d, J = 8. 6 Hz), 7.50 (2H, d. J = 8. 6 Hz). 

1R (ATR) cm"': 3087, 2931, 1575, 1492, 1452, 1427, 1394, 1315, 1282, 

1243. 1195, 1174, 1137, 1089, 1012. 

mp: 160-161 "C. 




0 



CI 
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MS m/z: 407 (MHH). 

Anal, calcd for C^CIF^S: C, 61.99; H, 4.21; CI, 8.71; F, 9.34; S, 
7.88. Found: C, 61.77; H, 4.23; CI, 8.83; F, 9.24: S, 7.98. 
g&W2 9 9-B 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.25 (3H, d, J = 7.1 Hz), 3.87 (1H, q, I = 
7.3 Hz), 4.89 (1H, d, J = 8. 1 Hz), 6.89 (1H, td, J = 8.9, 4.6 Hz), 6.99- 
7.05 (1H, m), 7.11-7.23 (6H, m), 7.20 (2H, d, J = 8.8 Hz), 7.36 (2H, d, 
J = 8.8 Hz). 

IR (ATR) cm"': 3062, 2929, 1583, 1496, 1475, 1454, 1394, 1321, 1276, 
1243, 1176, 1143, 1085, 1012. 
nip: 145-146 V. 
MS m/z: 407 (M*+H) . 

FAB-MS: 407.0690 (Calcd (or C 2I H I8 C1F 2 0 2 S: 407.0684). 

mMM 3 0 0 : 2- [1- (4-i7any^-)V^)^~)^) -2-^)1-3 

-i^-^umm -1, 4-v7;i^a^>-tr> (iM3 0 0-A^i 

tttt3 0 O-B) 




CI 



mmm2 9 9 trnmo^m^^o. nmm5rn^nrz2- c (4-^dd7x 

-)]/) 7>)V*~)m-)l} -1, 4 -i?y)V*w<>M > (200 mg, 0.660 

mmol), DL- 1 -7i-*- 2 -7*DAV— )V (182 I, 1.32 mmol), */7 / 

;*^l/>h 'J-n-7*3^*7>*:7> (318 I, 1.32 mmol) HfB^tt 

#:3 0 0 -A mm&it&m (32 mg, 0.0760 mmol, 1230 Z&QBmtLT. 
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mtig&fc 3 0 0 - B (Effittfl:£<to) (25 mg. 0.0594 mmol, 9X) £fifet&* 
&14&3 0 O-A 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.01 (3H, d, J = 6.9 Hz), 2.46 (1H, dd, J = 
13.3, 8.6 Hz), 2.10-3.13 (2H, m), 4.56 (1H, dd, J = 8.9, 4.6 Hz), 6.82 
(1H, td, J = 8.9, 4.6 Hz), 6.94-6. 99 (1H, m), 7.14-7.28 (6H, m), 7.32 
(2H, d, J = 8.6 Hz), 7.50 (2H, d, J = 8.6 Hz). 

1R (ATR) cm" 1 : 3079, 2977, 1583, 1492, 1452, 1423, 1394, 1321, 1278, 

1232, 1172, 1147, 1085, 1012. 

mp: 81-83 V. 

MS m/z: 421 OI*+H). 

Anal, calcd for C 22 H 19 C1F 2 0 2 S: C, 62.78; H, 4.55; CI. 8.42; F, 9.03; S, 
7.62. Found: C, 62.72; H, 4.59; CI, 8.53; F, 9.21; S, 7.82. 

mt# 3 0 0 - B 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.24 (3H, d, I = 6.6 Hz), 2.22 (1H, dd, J = 
13.1. 10.4 Hz), 2.90-2. 98 (2H, m), 4.51 (1H, d, J = 7.8 Hz), 6.77 (1H. 
td, J =9.1, 4.4 Hz), 6.92-6.97 (1H, m), 7.06-7. 28 (6H, m), 7.32 (2H, d, 
J = 8.6 Hz), 7.52 (2H, d. J = 8.6 Hz). 

1R (ATR) cm"': 2962, 1585, 1492, 1454, 1425, 1384, 1309, 1278, 1240. 
1143, 1093. 
mp: 116-117 1C. 
MS m/z: 421 (M 4 +H). 

Anal, calcd for C 22 H I9 C1F 2 0 2 S: C, 62.78: H, 4.55; CI, 8.42; F, 9.03: S, 
7.62. Found: C, 62. 74; H, 4.70; CI. 8.55; F, 9.23; S. 7.77. 



mm 3 0 1 : 2- [1- (4 -^PP7x-;i/7JU7ft-;i/) ~ 3 -7xZjl/7~ 
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5^1 -1. 4-^y)l^D^>-fL> (Stt#30 1- AR^ltt^3 0 1- 



9 9 £m*0£8sfc«kD, WJ5Tt#6nfc2- [ (4-^DD7x 
7,)V*-)V*3-)V] -1, 4 -v J 7;i/*P^>-bf> (200 ng, 0.660 
moiol), DL-2-7xz:;U- 1 -^DAV-;U (180 1, 1. 32 mmol) , x7 / 
/^l/>hU-n-W*X*7> (318 1, 1.32 mmol) ^f3St£ 
#3 0 1-A ({SMM£tO (51 mg, 0.121 mmol, 185!) £efif#5fc<!: LT, 
HlfBJItt'ffc 3 0 1 - B (84 mg, 0.200 mmol, 3030 

IW3 0 1-A 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.24 (3H, d, J = 6.4 Hz), 2.31-2.40 (1H, m), 
2.62-2.73 (2H, m), 4.59-4. 67 (1H, m), 6.74 (1H, td, J = 9.1, 4.5 Hz), 
6. 89-6.95 (1H, m), 7. 06-7.25 (6H, m), 7.35 (2H, d, J = 8. 6 Hz), 7.48 (2H, 
d, J = 8.6 Hz). 

IR (ATR) cm"': 3085, 2964, 1581, 1490, 1427, 1394, 1309, 1276, 1228, 

1174, 1143, 1083, 1010. 

mp: 89-90 V. 

MS m/z: 421 (M + +H). 

Anal, calcd for C„H 19 CIF,0,S: C, 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.56; H, 4.59; CI, 8.53; F, 9.28; S, 7.80. 
m 3 0 1 - B 

'H-NMR (400 MHz, CDCl 3 ) 6: 1.28 (3H, d, I = 6.6 Hz), 2.37-2.64 (3H, m), 
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4.13 (1H, d, J = 12.0 Hz), 6.81 (1H, Id, I - 8.9, 4.4 Hz), 6.91 (2H, d, 
J - 6.6 Hz), 6. 97-7.03 (1H, n), 7.19-7.27 (4H. m), 7.32 (2H, d, J = 8. 6 
Hz), 7.41 (2H, d, J = 8.6 Hz). 

IR (ATR) cm" 1 : 3070, 2960, 1583, 1490, 1455, 1427, 1392, 1319, 1309, 
1276, 1224, 1143, 1087, 1012. 
mp: 127-129 X,. 
MS m/z: 421 (M*+H). 

Anal, calcd for C„H 19 C1F 2 0 2 S: C 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.52; H, 4.53; CI, 8.51; F, 9.31; S, 7.81. 

%Wfr\ 3 0 2: 2 - [1- (4 -£DD7x— )\s7,)l*~)V) -2-*?)l-4 

-yjL-)l7^M -l, 4-^y)l^n^>M> (itt^3 0 2-AR^tt 
ft3 0 2 -B) 



9 s tmmoumz&o, dl-4-7x-;u- 2 (101 

1, 0.661 mmol) 0 2 - A (&M&{tGV>}) (30 mg, 

0.0690 mmol, 2\%) &&&B*tLT, ^fBgttl* 3 O 2 - B (Mttfc^) 
(33 mg, 0.0759 mmol, 23*) £ S t L T%tz„ 
S»3 O 2 -A 

'H-NMR (400 MHz, CDCI 3 ) <5 : 1.21 (3H, d, J = 7. 1 Hz), 1.38-1.58 (2H, m), 
1.99-2.09 (1H, m), 2.24-2.33 (1H, m), 2.61-2.71 (1H, m), 4.41 (1H, dd, J 
= 11.5, 3.0 Hz), 6.83 (1H, Id, J =9.1, 4.5 Hz), 6.94-7.00 (1H, m), 
7.03-7.28 (6H, m), 7.35 (211, d„ J = 8.8 Hz), 7.47 (2H, d, J = 8. 8 Hz). 




1 
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IR (ATR) cm" 1 : 2933, 2867, 1583, 1494, 1475, 1461, 1427, 1394, 1344, 
1315. 1278, 1228, 1141, 1085, 1012. 
mp: 133-135 t:. 
MS m/z: 435 (M'+H). 

FAB-MS: 435.1101 (Calcd for C„H 22 C1FAS: 435.0997). 

Anal, calcd for C„H 2I C1F 2 0 2 S: C, 63. 52; H, 4.87; CI, 8.15; F, 8.74; S, 

7.37. Found: C, 63.98; H, 4.88; CI, 8.14; F, 8.82; S, 7.58. 

m&fc 3 0 2 - B 

■H-NMR (400 MHz, CDC1 3 ) <5 : 1.19 (3H, d, J - 6.8 Hz), 1. 38-1.59 (2H, m), 
1.83-1.93 (1H, m), 2.26-2.35 (1H, m), 2.61-2.68 (1H, m), 4.47 (1H, dd, J 
= 11.2, 3.2 Hz), 6.84 (1H, td, J = 8.9, 4.6 Hz), 6.95-7. 28 (7H, m), 7.35 
(2H, d, J - 8.5 Hz), 7.48 (2H, d, J - 8.5 Hz). 

IR (ATR) cm"': 3082, 2965, 2931, 2869, 1583, 1494, 1475, 1425, 1394, 
1315, 1278, 1224, 1182, 1151, 1081, 1012. 
mp: 112-114 *C. 
MS m/z: 435 (MHH). 

Anal, calcd for C 23 H 21 C1F 2 0 2 S:C, 63. 52; H. 4.87; CI, 8.15; F, 8.74; S, 
7.37. Found: C, 63.34; H, 4.85; CI, 8.41; F, 8.75; S, 7.53. 

3 0 3: 2 - [1- (4-^DD7i^HU^) -4-7i^M 
y±M -1, 4-^7;^ P^>-tl> (%&ft3 0 3-AR?mtt&3 0 3 - 
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yUUtfnjl/*^] -1, 4 -> J 7;i/^n^>if> (150 mg, 0.496 
mmol), DL-3-7x-Jl^-l-^y-^ (153 1, 0.991 mmol), : s7 J * 
^U>H,l-n-75F;U*X*7> (239 1, 0.991 mmol) ^ta^tt^ 
3 0 3-A (ttffittfc^to) (44 mg, 0.101 mmol, 21%) &m&®.ftM>tLT. 
S?f2Stt#3 0 3 -B (itj*IiM;£tl) (45 mg, 0.103 mmol, 21%) £6fi*ft* 
t LXmzo 
W3 0 3-A 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.21 (3H, d, J = 6.7 Hz), 1.38-1.61 (2H, m), 
2.03-2.09 (1H, m), 2.24-2.33 (1H, m), 2.64-2.69 (1H, m), 4.40 (1H, dd, J 
= 11.3, 3.9 Hz), 6.83 (1H, td, J = 9. 1, 4.4 Hz), 6.94-7.28 (7H, m), 7.35 
(2H, d, J = 8.6 Hz), 7.47 (2H, d, J = 8. 6 Hz). 

1R (ATR) cm" 1 : 2933, 1494, 1475, 1427, 1394, 1315, 1276, 1228, 1 141, 
1085, 1012. 
mp: 135-137 V. 
MS m/z: 435 (M'+H). 

Anal, calcd for C 23 H 2I C1F 2 0 2 S: C, 63.52; H, 4.87; CI, 8.15; F, 8.74; S, 
7.37. Found: C, 63.37; H. 4.79; CI, 8.18; F, 8.82; S, 7.61. 
3 0 3 - B 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.19 (3H, d, J = 6.8 Hz), 1.37-1.59 (2H, m), 
1.83-1.93 (1H, m), 2. 26-2.34 (1H. m), 2.61-2.68 (1H, m), 4.47 (1H, dd, J 
= 11.8, 2.7 Hz), 6.83 (IH, Id, I = 8.9, 4.3 Hz), 6.93-7.28 (7H, m), 7.34 
(2H, d, J = 8.6 Hz), 7.47 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm-: 3083, 2933, 1494, 1475, 1425, 1394, 1315, 1278, 1224, 
1182, 1151, 1012. 
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mp: 111-113 °C. 
MS m/z: 435 (MHH). 

Anal, calcd for C„H„C 1 F 2 0,S : C, 63.52; H, 4.87; CI, 8.15; F, 8.74; S, 
7.37. Found: C, 63.39; H, 4.84; CI. 8.50; F, 8.82; S, 7.51. 

H» 3 0 4: 2 - [l- (4-»pp:7xx;u*;1/»xjw) - 3 -7x~;uy 



)1/*?)V] -1, 4 -i>7 )V^ro^>-\f> (100 mg, 0.330 mmolh &J:tf2- 

7xZi;i'X5 1 ;i/7;m-;P (79.2 1, 0.661 mmol) £H1/X> (3 ml) 

U ->7; l/> h 'J - n - ^*X*7> (159 I, 0.661 mmol) £50*. 

;u = 93:7»m««fc9 ! »&#M£ii*8l'fc. HenfcBftS^+t>t^b,- 
aiaB-fk^fe (100 mg, 0. 246 mmmol, 74J5) £B£f#*£LT#fc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 2.37-2. 52 (2H, m), 2.60-2.78 (2H, m), 4.44- 
4.49 (1H, m), 6.85 (1H, Id, J = 9.0, 4.5 Hz), 6.77-7. 29 (7H, m), 7.36 
(2H, d, J = 8. 6 Hz), 7.49 (2H, d, J = 8.6 Hz). 

IR (ATR) cm"': 3068, 1583, 1496, 1477, 1457, 1423, 1394, 1315, 1278, 
1214, 1176, 1147, 1081, 1012. 
mp: II 1-1 13 *C. 
MS m/z: 407 (MHH). 
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Anal, calcd for C 2 ,H l7 CIF 2 0 2 S : C, 61.99; H, 4.21; CI, 8.71; F, 9.34; S, 
7.88. Found: C, 61.76; H, 4.16: CI, 8.88; F, 9.37; S, 8.02. 

mmrn 305: 2- f 1 - (4-^aD7xzw^) -3- (2-*^ 



mmm3 0 4 tnmvismz&K), 2- (2-*^;u7x-;u) x^/-;i/ 

(89.0 1, 0.661 mmol) UBit^^} (108 mg, 0. 257 mmol, 78*) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.18 (3H, s), 2. 29-2. 39 (1H, m), 2.46-2.62 
(2H, m), 2. 67-2.75 (1H, m), 4.53 (1H, dd, J = 11.1, 2.6 Hz), 6.86 (1H, 
td, J = 9.0, 4.4 Hz), 6.96-7.12 (5H, m), 7.28 (1H, ddd, J = 8. 7, 5.4, 
3.2 Hz), 7.37 (2H, d, J = 8. 6 Hz), 7.51 (2H, d. J = 8.6 Hz). 
IR (ATR) cm' 1 : 3091, 2946, 1583, 1573, 1496, 1425, 1392, 1311, 1276, 
1213, 1 151, 1 143, 1083, 1010. 
mp: 105-106 V. 
MS m/z: 421 (M + +H). 

Anal, calcd for C 22 H I9 CIF 2 0 2 S: C, 62.78; H, 4.55; CI, 8.42; F, 9.03: S, 
7.62. Found: C, 62.48; H, 4.63; CI, 8.52; F, 9.16; S, 7.75. 

Hlfom 3 0 6: 2- [1- (4-^DP7xlHM^) -3- (3-*5=- 




ci 



409 



WO 03/055850 



PCT/JP02/13792 



He 




o=s=o 

<? 

(90.0 I, 0.661 mmol) JHfEfl^tJ (115 mg, 0.273 mmol, 83K) 

'H-NMR (400 MHz, CDCl 3 ) 5: 2.29 (3H, s), 2.35-2.48 (2H, m), 2.56-2.64 

(1H, m), 2.68-2.77 (1H, m), 4.46-4.49 (IH, m), 6.83-6.88 (3H, m), 6.97- 

7.03 (2H, m), 7.14 (1H, t, J = 7.8 Hz), 7.26 (1H, ddd, J = 8.7, 5.4, 3.3 

Hz), 7.36 (2H, d, J = 8. 6 Hz), 7.49 (2H, d, J = 8.6 Hz). 

1R (ATR) cm" 1 : 3072, 2969, 1581, 1496, 1475, 1423, 1394, 1319, 1276, 

1211, 1147, 1081, 1012. 

mp: 87-88 "C. 

MS m/z: 421 (M + +H). 

Anal, calcd for C„H t9 ClF 2 0 2 S : C, 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.58; H, 4.60; CI, 8.49; F, 9.21; S, 7.77. 

MM 3 0 7: 2 - [1- {4-ZUW?3L-)l7.)V*r.)V) -3- (4-*^ 




CI 



(91.9 1, 0.661 mmol) ■ mtMkG® ('06 mg, 0.251 mmol, 76*) £*£ 
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'H-NMR (400 MHz, CDCI 3 ) 6: 2.31 (3H, s), 2. 34-2.46 (2H, in), 2.57-2.65 
(IH, m), 2.67-2.72 (1H, m), 4.46-4.48 (1H, m), 6.85 (1H, td, J = 9.0, 
4.5 Hz), 6.92 (2H, d, J = 8. 1 Hz), 6.97-7.03 (1H, m), 7.06 (2H, d, I = 
8.1 Hz), 7.25 (IH, ddd, J = 8.7, 5.3, 3.3 Hz), 7.35 (2H, d, I = 8.6 Hz), 
7.45 (2H, d, J = 8.6 Hz). 

1R (ATR) cm" 1 : 3070, 2935, 1585, 1496. 1486, 1423, 1394, 1321, 1292, 
1278, 1216, 1182, 1147, 1083, 1014. 
• ip: 82-84 r. 
MS m/z: 421 (MHH). 

Anal, calcd for C Z2 H l9 CIF 2 0 2 S: C, 62. 78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.67; H, 4.60; CI, 8.31; F, 8.95; S, 7.79. 

gffiM 3 0 8: 2 - [1- (4-^DD7i^M^) -3- (4-*h 




O-S-0 
CI 

%W\2> O 4 tmm^m^^Ki, 2- (4-/h + y7i^) x^y-;u 
(100 mg, 0.661 mmol) m&ik£V>i (86 mg, 0.197 mmol, 60*) 

'H-NMR (400 MHz, CDCI 3 ) <5 : 2.36-2.44 (2H, m), 2.57-2.75 (2H, m), 3.79 

(3H, s), 4.36-4.47 (IH, m), 6.78 (2H, d, J = 8. 3 Hz), 6.84 (IH, Id, J = 

8.8, 4.3 Hz), 6.93 (2H, d, 1 = 8. 3 Hz), 6.97-7.03 (IH, m), 7.24-7.28 (IH, 

m), 7.35 (2H, d, J = 8. 1 Hz), 7.47 (2H, d, J = 8. 1 Hz). 
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IR (ATR) cm" 1 : 3089, 2954, 2836, 1612, 1583, 1513, 1494, 1459, 1427, 

1394, 1322, 1270, 1245, 1222, 1180, 1153, 1083, 1031, 1012. 
mp: 118-120 t:. 
MS m/z: 436 Qt). 

FAB-MS: 436.0717 (Calcd for C„H 19 C1F,0 3 S: 436.0712). 

Anal, calcd for C„H l9 ClF t 0,S: C, 60.48; H, 4.38; CI, 8.11; F, 8.70; S, 

7.34. Found: C, 60.00; H, 4.34; CI, 8.39; F, 8.99; S, 7.60. 

mmm 309: 2- [1- (4-^pd7x^j^^ ) -3- (4-yjv 



%mmz 0 4 tmwjj&fc&v. 2- (4-7WD7irw x*/-;u 

(82.5 1, 0.661 luiol) mtiit^m (70 mg, 0.165 rnmol, 50*) £S£ 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.34-2.50 (2H, m), 2.61-2.76 (2H, m), 4.43 
(1H, dd, J = 11.2, 2.9 Hz), 6.83 (1H, td, J = 8.9, 4.4 Hz), 6.92-7.03 
(5H, m), 7.24-7.28 (1H, m), 7.35 (2H, d, J = 8. 6 Hz), 7.47 (2H, d, J = 
8. 6 Hz) . 

IR (ATR) cm" 1 : 3079, 1583, 1509, 1492, 1477, 1423, 1394, 1317, 1276, 
1251, 1216, 1176, 1145, 1081, 1012. 
mp: 131-132 V. 
MS m/z: 425 (M*). 

Anal, calcd for C J1 H l6 CIF 3 0 J S: C, 59.37; H, 3.80; CI, 8.34; F, 13.41; S, 
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7.55. Found: C, 59.41; H, 3.85; CI, 8.64; F, 13.33; S, 7.67. 

3 10: 2- [3- (4-^aa7xli;i/) -1- (4-^DP7x^ 



%mm 3 o 4 tn^(D^m\z^K}, 2- (4-^0071^) x*/-;p 

(89.3 1, 0.661 mmol) ^IB^^tl (103 mg, 0.233 mmol, 71*) 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.35-2. 50 (2H, m), 2.62-2. 77 (2H, m), 4.42- 
4.43 (1H, m), 6.84 (1H, td, J = 9.0, 4.4 Hz), 6.97 (2H, d, J = 8.6 Hz), 
6.96-7. 04 (1H, m), 7.22 (2H, d, J = 8. 6 Hz), 7.23-7.28 (1H, m), 7.36 (2H, 
d, J = 8.6 Hz), 7.48 (2H, d, J = 8.6 Hz). 

IR (ATR) CDi" 1 : 3079, 2931, 1581, 1492, 1475, 1461, 1425, 1394, 1317, 

1274, 1214, 1178, 1139, 1083, 1012. 

mp: 124-126 V. 

MS m/z: 441 (MHH). . 

Anal, calcd for C 21 H 16 Cl 2 F 2 0jS: C, 57.15; H, 3.65; CI, 16.07; F, 8.61; S, 
7.27. Found: C, 56.96; H, 3.68; CI, 16.28: F, 8.78; S, 7.44. 

3 11: 2- [3- (A -^U^y x.~)V) -1- (4-£dP7x-;i/ 

xji/^r^) -Jumm -i, 4-^7;i/^-o^>-fef> 



jQC~jCr c 
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CI 



mmmz o 4tra*©^stcJ;o. 2- (4-^^71^) x^y-jp 

(89. 7 1, 0.661 mnol) gfEft^tf (97 ig. 0. 200 mmol, 61*) £G£ 

'H-NMR (400 MHz, CDC1 3 ) 5: 2.34-2.49 (2H, m), 2.58-2.76 (2H, m), 4.42- 
4.45 (1H, m). 6.84 (1H, td, J = 9.0, 4.3 Hz), 6.92 (2H, d, J = 8. 1 Hz), 
6.98-7.04 (1H, i), 7.26 (1H. ddd, J = 8.3, 5.5, 3.4 Hz), 7.36 (2H, d, J 
= 8.3 Hz), 7.38 (2H, d, J = 8. 1 Hz), 7.48 (2H, d, J = 8.3 Hz). 
IR (ATR) cm"': 3081, 2927, 1573, 1486, 1459, 1425, 1396, 1317, 1272, 
1247, 1216, 1178, 1139, 1083, 1010. 
nip: 122-124 *C. 
MS m/z: 486 (M + +H). 

FAB-MS: 485.9728 (Calcd for C 2 ,H 16 ClBrF 2 0 2 S: 485.9690). 

3 12: 2- [1- (4-^PD7iZMM^) - 4~7i^ 
±M -1, 4 -S?7JM-P^>jf> 




CI 



H»y&J3 0 4£l^£©#ffiK:«fc9. 3-7x.-)\,-\-?un;-)V (90.0 1, 
0.661 boo I) mt&it^m (106 mg, 0.251 mmol, 76*) *B$M*tL 
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'H-NMR (400 MHz, CDCI,) <5 : 1.50-1.65 (2H, m), 2.06-2.16 (1H, n), 2.40- 
2.49 (1H, m), 2.53-2.69 (2H, a), 4.52 (IH, dd, J = 11.4, 3.1 Hz), 6.83 
(1H, td, J = 9.0, 4.5 Hz), 6.94-7.00 (1H, m), 7.05-7. 26 (6H, m), 7.37 
(2H, d, J = 8.6 Hz), 7.52 (2H, d, J = 8.6 Hz). 

IR (ATR) cm-': 3070, 2956, 2861, 1914, 1583, 1488, 1461, 1423, 1392, 
1319, 1278, 1249, 1207, 1174, 1143, 1081, 1012. 
mp: 107-108 *C. 
MS m/z: 421 (M'+H). 

FAB-MS: 421.0834 (Calcd for C M H M C1F,0 2 S: 421.0841). 

MtiZW 3 13: 2- [l- (4-^aa7x-;U7>;u^n;u) - 5-7iiM 




gtfamz o 4 tmmoijfeiz&r), 4-71^- 1 -~?9J-)V (102 1, 

0.661 nnol) mUlt&ty (107 mg, 0.246 mmol, 75*) £6fif#*<i:l/ 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.26 (2H, q, J = 7.6 Hz), 1.57-1.67 (2H, m), 

2.06-2.16 (1H, m), 2.40-2.62 (3H, m), 4.49 (1H, dd, J = 12.0, 3.3 Hz), 

6.81 (IH, td, I = 9.0, 4.5 Hz), 6.94-7.00 (1H, in), 7.08-7.26 (6H, m), 
7.37 (2H, d, J = 8.3 Hz), 7.52 (2H, d, J = 8. 3 Hz). 

IR (ATR) cm"': 2942, 2856, 1583, 1494, 1475, 1463, 1427, 1394, 1324, 
1276, 1240, 1211,1182, 1151, 1083, 1049, 1014. 
mp: 88-90 *C. 
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MS m/z: 435 (M 4 +H). 

Anal, calcd for C 23 H 2l CIF 2 0,S: C, 63.52; H, 4.87; CI, 8.15; F, 8.74; S, 
7.37. Found: C, 63. 32; H, 4.74; CI, 8.19; F, 8.93; S, 7.65. 

mmm 314: 2- n- (a-^uu7^-)vt.)^^) -2- (a-dv 



»#I3 0 4t|W|«O^('i:0, 4-7;U^D^>'>*;U7;UZl->'l/ (71.2 1, 
0.661 mmol) SfBft'&tJ (118 mg, 0.287 mmol, 8730 

'H-NMR (400 MHz, CDC1 3 ) 5: 3.29 (1H, dd, J = 14.0, 12.0 Hz), 3.81 (1H, 
dd, J = 14.0, 3.7 Hz), 4.75 (1H, dd, J = 12.0, 3.7 Hz), 6.70 (1H, td, I 
= 9.0, 4.5 Hz), 6.84-7.00 (6H, m), 7.38 (2H, d, I = 8.6 Hz), 7.56 (2H, d, 
J = 8.6 Hz). 

IR (ATR) cm" 1 : 3079, 2964, 1600, 1573, 151 1, 1492, 1427, 1392, 1307, 
1278, 1220, 1172, 1143, 1081, 1010. 
mp: 151-153 V,. 
MS m/z: 411 (M + +H). 

Anal, calcd for C 20 H 14 C1F 3 0 2 S: C, 58.47; H, 3.43; CI, 8.63; F, 13.87; S, 
7.80. Found: C, 58. 27; H, 3.39; CI, 8.80; F, 13.80; S, 8.00. 

H^f'J 3 15: 2- [1- (4-^PP7x-;b7M-^) -3-->£P^> 

3-)l7°u\i)l~\ -1. 4-y7Ma^>t'> 
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o»s-o 

CI 

nmw3 o 4 tmm<Djjmz&K>, 2-*>2D'<>*>x*/-^ csi.s i, 

0.661 mmol) ^fB^#J (79 mg, 0.186 nol, 60X) SIMMtL 

■H-NMR (400 MHz, CDC 1 3 ) 6: 0.94-1.07 (4H, n), 1.09-1.18 (1H, in), 1.23- 
1.33 (1H, m), 1.45-1.59 (3H, m), 1.67-1.79 (2H, m). 2.03-2.14 (1H, m), 
2.41-2.50 (1H, m), 4.49 (1H, dd, J = 12.2. 2.9 Hz), 6.82 (1H, Id. J = 
9.0, 4.4 Hz). 6.94-7.00 (1H, m), 7. 22-7.26 (1H, m). 7.37 (2H, d, J = 8.8 
Hz), 7.52 (2H, d, J = 8.8 Hz). 

1R (ATR) cm" 1 : 2952, 2852, 1583, 1494. 1475, 1427, 1396, 1313, 1278, 

1214, 1176. 1147, 1081, 1014. 

mp: 93-94 "C. 

MS m/z: 399 (M + +H). 

FAB-MS: 399.1004 (Calcd for C 20 H„C1F 2 0 2 S: 399.0997). 

HlfiflJ 3 16: 2- [1- (4-^DD7irj|/7Mrj|/) -3-->^P^ 
o»s=o 

0 

CI 
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mmmzo Atmmojjmzko, 2-->^p^**>x^y-;w 02.0 1. 

0.661 no I) «tB{t£» (86 mg. 0.208 mmol, 6330 Z&m*tLT 

'H-NMR (400 MHz, CDC1 3 ) 5 : 0. 75-0.89 (2H, ■), 0.97-1.25 (6H, m), 1.61- 

I. 68 (5H, m), 2.01-2.12 (1H, m), 2.42-2.50 (1H. m), 4.46 (1H, dd, J = 

II. 5, 2.9 Hz), 6.82 (1H, td, J = 9.3, 4.4 Hz), 6.94-7.00 (1H, m), 7.20- 
7.26 (1H, m), 7.37 (2H, d, J = 8. 1 Hz), 7.52 (2H, d, J = 8. 1 Hz). 

IR (ATR) cm-': 2925, 2842, 1581, 1496, 1450, 1423, 1392, 1315, 1276, 

1238, 1176. 1149, 1085, 1010. 

mp: 82-83 "C. 

MS m/z: 413 (MHH). 

Anal, calcd for C :1 H 23 C1F 2 0 2 S: C, 61.08; H, 5.61: CI, 8.59; F, 9.20; S, 
7.77. Found: C, 60.80; H, 5.58; CI, 8.79; F, 9.45; S, 7.92. 

HS£0iJ 3 17: 2- [1- (4 n\37 x.ZL)l7>)lft-)V) -4-^Q^ 

^)U7'^)V] -l. 4-> ? 7;M-p^>-tf> 




ci 



(103 I, 0.661 mmol) £ffl<^ UBit^ (96 mg, 0.224 mmol, 68*) 

•H-NMR (400 MHz, CDC1 3 ) 5: 0.72-1.73 (15H, m), 2.01-2.12 (1H, m), 2.33- 

2.41 (1H, m), 4.51 (1H, d, J = 9.0 Hz), 6.80-6.86 (IH, m), 6.94-7.00 (1H, 
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m), 7. 22-7.26 (1H, m), 7.38 (2H, d, J = 7.8 Hz), 7.53 (2H, d, J = 7.8 
Hz). 

1R (ATR) cm" 1 : 2919, 2852, 1583, 1496, 1488, 1475, 1425, 1394, 1317, 

1274, 1236, 1207, 1149. 1081, 1012. 

mp: 47-49 <C. 

MS m/z: 427 (MHH). 

FAB-MS: 427.1342 (Calcd for C„H l8 C 1 F,0 2 S : 427.1310). 

3 18: 2- [3- (4-^QQ7xrj^Jl/^) - 3- (2, 5- 



HM0J3 0 4<h|WU£©75&K£0, 2- (2-tFD^yI^) £'J>>> 
(74.5 1, 0.661 mmol) £ffl^> ^eBfl^tl (74 mg, 0.181 mmol, 5530 SrSfi 

'H-NMR (400 MHz, CDC1 3 ) 6 : 2.49-2.58 (1H, m), 2.68-2.93 (3H, in), 4.60 
(1H, dd, J = 10.9, 3.3 Hz), 6.84 (1H, td, J = 8.9, 4.5 Hz), 6.95-7.00 
(1H, m), 7.03 (1H, d, J = 7.6 Hz), 7.11 (1H, dd, J = 6.9, 5.1 Hz), 7.29- 
7.38 (1H, m), 7.39 (2H, d, J = 8.6 Hz), 7.54 (2H, d, J = 8.6 Hz) 7.51- 
7.58 (1H, m), 8.48 (1H, d, J = 3. 9 Hz). 

IR (ATR) cm"': 3075, 1585, 1569, 1496, 1473, 1425, 1394, 131 1, 1278, 
1205, 1145, 1081, 1012. 
mp: 129-131 X:. 
MS m/z: 408 (M'+H). 

FAB-MS: 408.0649 (Calcd for C^CIF^S: 408.0637). 




CI 
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Anal, calcd for C 20 H 16 C 1 F,N0 Z S : C, 58.90; H, 3.95; CI, 8.69: F, 9.32; N, 
3.42; S, 7.86. Found: C, 58.57; H, 3.87; CI, 8.90; F, 9.34; N, 3.53; S, 
7.96. 

H1?S0>J 3 19: 5- [3- ( 4 - ? □ □ 7 x.-)\sZ)l*-)l>) -3- (2, 5 - 




CI 



£MW3 0 4<hl5im©^tw«k0. 5- (2-tFD+i/X^) -4-*^ 
f-rV-JV (78.9 1, 0.661 mmol) £ffl<^ UmtS® (87 mg, 0.203 mmol, 
62%) ttm&MWt^T'Mz, 

'H-NMR (400 MHz, CDCI 3 ) <5 : 2.21 (3H, s), 2.36-2.47 (1H, m). 2.70-2.87 
(3H, m), 4.49 (1H, dd, J = 10.9, 2.6 Hz), 6.86 (1H, td, I = 9.1, 4.4 Hz), 
6.99-7.05 (1H, m), 7.24-7.28 (1H, m), 7.39 (2H, d, J = 8.8 Hz), 7.51 (2H, 
d, J = 8.8 Hz) 8.57 (1H, s). 

1R (ATR) cm" 1 : 3085, 2933, 1583, 1571, 1494, 1477, 1405, 1315, 1278, 
1220, 1147, 1083, 1012. 
mp: 183-184 "C. 
MS m/z: 428 (M*+H). 

FAB-MS: 428.0355 (Calcd for C l9 H„ClF 2 N0jS 2 : 428.0357). 

3 2 0: 1 - [3- (4-^Pn7i-i^M^) -3- (2, 5- 
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0 

CI 



mmm o 4tmuo^m\z^o, l-t^u^x*/-^ (87.3. i, o.66i 

mmoO Umt^® (32 mg, 0. 0773 mmol, 23X> *Sfil»*ttT#fc. 

'H-NMR (400 MHz, CDC 1 3 ) 5: 1.34-1.40 (2H, m), 1.44-1.49 (4H, m), 2.09- 
2.34 (7H, m), 2.59-2.67 (1H. m), 4. 76-4.79 (1H, i), 6.83 (1H, td. I = 
9.0, 4.3 Hz), 6. 94-7.00 (1H, m), 7.23 (1H, ddd, J = 8.9, 5.8, 3.7 Hz), 
7.39 (2H, d, J = 8.8 Hz), 7.55 (2H, d, J = 8.8 Hz). 
IR (ATR) cr 1 : 2942, 2800, 2761, 1579, 1492, 1427, 1396, 1355, 1309, 
1284, 1243, 1189, 1118, 1085, 1014. 
mp: 106-107 X>. 
MS ra/z: 414 (M + +H). 

FAB-MS: 414.1118 (Calcd for C 20 H„ClF 2 NO 2 S: 414.1106). 

Anal, calcd for C 20 H 2J C1F,NO,S: C, 58.04; H, 5.36; CI, 8.57; F, 9.18; N, 

3.38; S, 7.75. Found: C, 57.76; H, 5.34; CI, 8.79; F, 9.44; N, 3.39; S, 

7.89. 

3 2 1: 2- [3- (4-^DD7x^7M^) -3- (2, 5 - 
^7MP7i^) TPgjkj -5, 5-v*5MU-l, 3-5*fr*-fr> 




CI 
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J— )V (103 1, 0.661 mmol) UBit^ (72 mg, 0.162 mmol, 

49*) %&&m*tLT%rco 

'H-NMR (400 MHz, CDC1 3 ) 6: 0.70 (3H, s), 1.12 (3H, s), 1.53-1. 58 (2H, 

m), 2.15-2.25 (1H, m), 2. 55-2. 65 (1H, m), 3.35 (2H, d, J = 10.7 Hz), 

3.55 (2H, d, J = 10.7 Hz), 4.39 (1H, t, J = 4.4 Hz), 4.64 (1H, dd, J = 

11.2, 3.4 Hz), 6.83 (1H, td, J =8.9, 4.6 Hz), 6.94-7.00 (1H, m), 7.21- 

7.26 (1H, m), 7.38 (2H, d, J = 8. 6 Hz), 7.55 (2H, d, J = 8.6 Hz). 

IR (ATR) cm"': 2958, 2842, 1583, 1498, 1467, 1396, 1317, 1278, 1214, 

1147,1130, 1081, 1041, 1012. 

tnp: 69-71 *C. 

MS m/z: 445 (M'+H). 

FAB-MS: 445.1031 (Calcd for C 21 H 24 C1F ? 0 4 S : 445.1052). 

Anal, calcd for C 21 H 23 CIF 2 0 4 S: C, 56.69; H, 5.21; CI, 7.97; F, 8.54: S, 
7.21. Found: C, 56.29; H, 5.16; CI, 8.09; F, 8.73; S, 7.43. 

'gffiM 3 2 2: 2 - [1- (4-^DD7iZW^Jl/) A^vil/] -1, 




ci 



mt&&\3 O 4 tm$<Dj5mz&K>, \-^>$ (71.8 l, 0.661 mmol) 

mffi&m (88 mg, 0.236 mmol, 11%) *&&Vrt?.£LT%1to 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 0.83-0.45 (2H, m). 1.18-1.31 (7H, m), 2.03- 

2. 12 (1H, m), 2.37-2.46 (111, m) , 4.50 (1H, dd, J = 11.4, 3.3 Hz), 6.82 
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(1H, td, J = 9.0, 4.5 Hz), 6. 95-7.00 (1H, m), 7. 22-7.26 OH, m). 7.37 
(2H, d, J = 8.6 Hz), 7.52 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm"': 2946, 2923, 2867, 1585, 1494, 1477, 1425, 1396, 1317, 

1278, 1247,1211, 1176, 1149, 1081, 1014. 

mp: 68-69 "C. 

MS m/z: 373 (MHH). 

Anal, calcd for C l8 H 19 CIF,0 2 S: C, 57.98; H, 5.14; CI. 9.51; F, 10.19; S, 
8.60. Found: C, 57.71; H, 5.14; CI, 9.65; F, 10.31; S, 8.73. 

3 2 3: 2 - [1- (4 DP7xrMM^) C±2±M Z-L 
4-v7;i/^P^>-if> 



%mm$Q 4tnm<Dismz&r). i-^d-s-jv (82.2 1, 0.661 mmoo 

m&itGm (69 mg, 0. 178 mmol, 54*) §efet»*tL/Tifc„ 
'H-NMR (400 MHz, CDCl 3 ) <5 : 0.84 (3H, t, J = 7. 0 Hz), I - 17— 1. 31 (8H, m), 
2.03-2.13 (1H, m), 2.38-2.46 (IH, m), 4.50 (1H, dd, J = 11.1, 3.0 Hz), 
6.81 (1H, Id, J = 9.0, 4.5 Hz), 6.94-7.00 (1H, m), 7.23 (1H, ddd, J = 
8.6, 5.3, 3.1 Hz), 7.37 (2H. d, J = 8.6 Hz), 7.52 (2H, d, J = 8. 6 Hz). 
IR (ATR) cm"': 2962, 2925, 2856, 1583, 1492, 1477, 1425, 1394, 1315, 
1276, 1243, 1214, 1174, 1149, 1081, 1012. 
mp: 77-78 r. 
MS m/z: 387 (MHH). 

Anal, calcd for C l9 H 21 CIF 2 0 2 S: ,C, 58.98: H, 5.47: CI, 9.16; F, 9.82; S, 
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8.29. Found: C, 58.82; H, 5.54; CI, 9.31; F, 9.86; S, 8.44. 

£MM 3 2 4: 2 - [1- (4-^aa7xz J il/7M^) •ttrf-il] -1, 



nMM3 0 4tmn<DJj&£&Q. 1-^7°? y-)l 03.5 l, 0.661 mmol)£ 

JHK mUt^m (107 mg, 0.267 mmol, 8190 £Sfi*»*<h LT^fc. 

'H-NMR (400 MHz, CDC1,) 5: 0.85 (3H, t, J = 7.0 Hz), 1.15-1.27 (10H, m), 

2.03-2.12 (1H, m), 2.38-2.46 (1H, m), 4.50 (1H, dd, J = 11.5, 2.7 Hz), 

6.82 (1H, td, J = 9.0, 4.6 Hz), 6.94-7.00 (1H, m), 7.24 (1H, ddd, J = 

8.7, 5.3, 3.1 Hz), 7.38 (2H, d, J = 8.6 Hz). 7.53 (2H, d, J = 8.6 Hz). 

1R (ATR) cm-': 2925, 2859, 1583, 1496, 1475, 1469, 1425, 1394, 1322, 

1274, 1241, 1205, 1147, 1081, 1012. 

mp: 47-48 "C. 

MS m/z: 401 (MHH). 

Anal, calcd for C 20 H 23 C1F 2 0 2 S: C, 59. 92; H, 5.78; CI, 8.84; F, 9.48; S, 
8.00. Found: C, 59.63; H, 5.61; CI, 8.96; F, 9.59; S, 8.17. 

mmm 325: 2- [ 1 - (4-^dd7xzj^mzjw -s-pt^Mu^ 




ci 
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mi&M3 o 4 tmmojjmz&io, 4-^^)v-i-^>^/-)i (83.2 i, 

0.661 mmol)£fflK TO-fb^tl (122 mg, 0.315 mmol, 96*) &&&1®KtLT 

'H-NMR (400 MHz, CDC1 3 ) 6: 0.78 (3H, d, J = 6.6 Hz), 0.81 (3H, d, J = 
6.6 Hz), 1.14-1.25 (4H, m), 1.41-1.52 (1H, m), 2.02-2.12 (1H, m), 2.35- 
2.41 (1H, m), 4.51 (1H, dd, J = 11.6, 2.6 Hz), 6.83 (IH, td, J = 9.0, 
4.4 Hz), 6.95-7.00 (1H, m), 7.24 (1H, ddd, J = 8.9, 5.6, 3.2 Hz), 7.38 
(2H, d, J = 8.6 Hz), 7.53 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm" 1 : 2962, 2925, 2898, 2861, 1583, 1492, 1465, 1427, 1394, 

1315, 1278, 1247, 1211, 1176, 1147, 1081, 1014. 

mp: 79-80 V,. 

MS m/z: 387 (M'+H). 

Anal, calcd for C 19 H 21 C1F 2 0,S: C, 58.98; H, 5.47; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 58.92; H, 5.42; CI, 9.28; F, 10.00; S, 8.45. 



Mt&m 3 2 6: 2 - [1- (4-^PP7 x ~ jl/TJUfrZi;!/) -4-^)V^ 



o=s=o 



CI 

7s)Vt^-)V^^)V\ -1, 4 - v7^^D^>if> (200 mg, 0.660 

mmol). 3 1 -*y$;-)V (180 1. 1.32 mmol), ~y7 J 

h 'J -n -7*3^I/*X*5> ()63 I, 1.32 mmol) m^tuM (217 
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rag. 0.561 uol, 85S) SrGfiffr*,!: LTf#;fc. 

'H-NMR (400 MHz, CDC 1 3 ) 3: 0.77-0.85 (6H, m), 1.07-1.15 (2H, m). 1.21- 

1.33 (3H, m), 1.98-2.15 (IH, m), 2.39-2.52 (1H, n), 4.44-4.49 (1H, m), 

6.82 (1H, Id, J = 8.9, 4.1 Hz), 6.94-7.00 (1H, m), 7.23-7.26 (1H, m), 

7.38 (2H, d, J = 8.3 Hz), 7.53 (2H, d, J = 8.3 Hz). 

IR (ATR) cm" 1 : 2960, 2919, 2873, 1583, 1496, 1473, 1461, 1425, 1394, 

1319, 1278, 1216, 1153, 1083, 1012. 

mp: 56-58 'C. 

MS m/z: 387 (M'+H) . 

Anal, calcd for C 19 H 2 ,C1F 2 0jS: C, 58.98; H, 5.47; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 58.87; H, 5.55; CI, 9.12; F, 9.93; S, 8.42. 

4 5 : 5-5?7p^E*?-;i,-2- LL 5 -i^y)^u^>"M )V) b°'J 
2> (JtGMA) lkU5-^n^^^)l~2- (2, 5-y'7MP^>'/^ 



5T't#^>tlfr2 - [ (2, 5-y7Mn7i-JW -th'D + y^f 
)V\ -5-^3MHfUv> (7.50 g, 31.9 mmol)0E3ffi{k^3H (100 ml) iSJfcfc, 
JlD&iSafT. N-7*D ; EX^->>< 5 K (17. 0 g, 95.7 mmoORtfjttttE*© 2 , 
2' -77k*X (2-/^;^Pfcr^-h'J;W £JP;tTM#Lfc:, 2 4B#IH|jt 
SStL^Jl^ia^T*^, £E&itJft£39JL&. CinSr^M^h'J^A?^ 



Br 




<fc£«5B 
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o?h^7^- (^>:»^=io : i) rmrnvTumtsm 
(3.9i g, mm^mBit^m (3.34 g, zm^m^mmtbxmc. 

'H-NMR (400 MHz, CDCl 3 ) 6: 6.70 (1H, s), 7.12 (1H, m), 7.24 (1H, m), 

7.39 (1H. m), 8.12 (1H, d, 1=8. 4Hz), 8.19 (1H, dd, J=2.0, 8.4Hz), 8.77 
(1H, d, J=2.0Hz). 

1R (ATR) cm' 1 : 1676, 1487, 1421, 1311, 1193, 827. 
MS m/z: 392 (M + +H). 

'H-NMR (400 MHz, CDC1 3 ) <5 : 4.52 (2H, s), 7.12 (IH, m), 7.21 (1H, m), 

7.39 (1H, m), 7.94 (1H, dd, J=2.0, 8.0Hz), 8.08 (1H, d, J=8.0Hz), 8.67 
(1H, d, J=2.0Hz). 
MS m/z: 313 (M + +H). 

###| 4 6 : [6- (2, 5-y7Mn7iZ^jto0 bTUS?>-3- 



##0U 5T#£>nfc2 - [ (2, 5-^7JWo7x-JW -kh'D + ^f 
;H -5->5 1 ;UtfU> f >(2.64 g, 11.2 mo\)<DWmtBk% (60 ml) 
ao^MT, N-7'0 ; EX^y>-<5h'(6.flg, 33. 6 mmol) RZfM®MO) 2 , 

2* -r7fx (2-^^7'Dtf^-huji/) ^jp^t»lac. mmmm 



0 
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±MJ£A(4.59 g, 56 mmol) fcJoAT 7 0 T;T 1 7 P#|ia&#Lfc. » 

h^77>f- CvMJ-> : MX3\>l/=5 : 1) T»«LT*IE{b£<»(600 mg, 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.12 (3H, s), 5.19 (2H, s), 7.10 (1H, m), 

7.19 (1H, m), 7.37 <1H, s), 7.88 (1H, dd, 1=2.4, 8.0Hz), 8.07 (1H, d, 

1=8. OHz), 8.62 (1H, d, 1=2. 4Hz). 

IR (ATR) cm" 1 : 1739, 1678, 1489, 1222, 821. 

MS m/z: 292 (M*+H). 

3 2 7: 2 - [ (4-!?PD7xrm) - (2. 5-y7MD7i 
~)V) -5 - C U-tuayx.-fr?*) lfUv> 



TkmfcfcVmj-hVOA (33 mg, 0.88mmol) <D3L#y—)V (15 ml) fliMtt^- 
7 8tC^U ft#Ufc#6ffc*fc [6- (2, 5-/7MD7x-JW^ 
#X)U) tTU v f >- 3 *^;U=7-fc*-h (510 mg, 1.75 mmol) ©X* 

;-)ymm (10 mi) sjDAfc. 3oftm&WLrz&\z. mtjy^-oi**® 

SSftlATij&tTftiLfc. dttfcBfKx^U (100 ml) T«Lt}U Jgffi** 
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im&wc^vy (30 mo ciii, Tk&TicHjx^j^ (270 ui) . 

**>;UMsx;i/=£D'J H (270 Ml) £fiPAfc. £tt«:&i&"C3 HKft#L 
fc. 7K^*PAfc^tcMx^;i/ (60 ml) TttffiU »*S£zk£fift£ft;ia?iifc 

£©8IS£N, N-v^^;U*;UA7= K (25 ml) (Cj§*L. 4-?DP^> 
•fef>5 1 ^"-;K751 mg, 5.3 mmol) £&&;&U£A (718 mg, 5.2 mmol) £S* 

X-x» (80 ml) £JD;L> nn*zKttSlftfttt*-e«t-pfc. «1 

*1f> : St^X3MI/=10:l) (CttU TOft^t! (237 mg, 27*) £6£@#<hb 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.99 (2H, s). 5.81 (1H, s), 6.90 (2H, m), 
7.15 (2H, d, J=8.8Hz), 7.16 (2H, d, J=8.8Hz), 7.19 (4H, d, J=8.8Hz), 
7.20 (1H, d, J=7. 6Hz), 7.380H. ■), 7.49 (1H, dd, J=2.0, 7. 6Hz), 8.38 
(1H, br). 

IR (ATR) cm" 1 : 1473, 1385, 1092, 1010, 814. 
mp: 87-88 t:. 

nMM 3 2 8: 2 - [ (4-^DD7i-W^-Jl/) - (2, 5-y7^t 
□ 7xx;i/) -5- [ (4-^na7x-JMM-^) £f2k] 
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2 - [ (4-/7DD7i-;l/5 : t) - (2, 5-~J7)l*n7x.-M 
-5- [ (4-^D07xZJ^t) >WH £11^X75 mg, 0. 15 mmol) 

(6.0 ml) JgffcK. -k^VJ^y&^Jyt-VAWTkfQ® (30 mg) 
£ftl;L, 3 0%««^7K (3 ml) £iD*-T, 2 2l5IBHft#Lfc. 

7^ -(2* MeOH/CHCl^TftaLTfffHft^ft (70 mg, 62%) £*&6$HRI1£ UT 

'H-NMR (400 MHz, CDC1 3 ) 6: 4.29 (2H, s), 5.91 (1H. s), 6.90-7.08 (2H, 
m), 7.39 (2H, dd, 1=1.6, 6.8 Hz), -7.45 (2H, dd, 1=1.6, 6.8 Hz), 7.51 (2H, 
d, J=8.8 Hz), 7.55 (2H, d, J=8.8 Hz), 7.60 (1H, d, J=8.0 Hz), 7.65 (1H, 
dd, 1=2.4, 8.0 Hz), 7.91 (1H, m), 8.23 (1H, s). 
1R (ATR) cm" 1 : 1495, 1322, 1149, 1087, 615. 
mp: 186-187 t:. 
MS m/z: 568 (M 4 +H). 

Anal, calcd for C^CWO^: C, 52. 82*; H, 3.01*; N, 2.46*; S, 11.28*; 
CI, 12.47*; F, 6.68*. Found: C, 52.88*; H, 3.10*; N, 2.63*; S, 11.38*; 
CI, 12.40*; F, 6.83*. 

4 7 : 2- [ (2, 5-77J^D7x^) -bHo^y/^M -5 
- (1. 3-yW7>-2-^;V) b°'J-7> 



##0H 5T?#6nfc5-^P : e^^U-2- (2, 5-i^y)l^a^>^M 

)V) t°Uv> Wk^A) (3. 91 g, 10 mmoDOt'U v>^f^(60 ml)tCX5 1 U> 
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^U 3-;K6.2 g, 100 mmol)£*0AT90 , CTfiQgftUft#e 1 7 P3fyjjf #L7Co 
iS&«BET!§il/- #e,tlfcM^x-x>'K200 ml)Ugfi?L7c. ^n^r?X> 

MEETMtT^a6^#> ^n£x? y-;K6o mi) izmMLfzo z.n\z*m<t 

*^^^h'J^A(190 mg, 5 mmol) Sr^TiP^T. gf&KT 1 tifffiHtWLtCo 

D ?h^77>f- (/\^-y-> : Mx^;U=5 : 1 - 1 : 1) TffiilbT^fB^ 
^•(1.52 g, 52 %)&ttlft®ntVT'&1to 

'H-NMR (400 MHz, CDC 1 3 ) 5: 4.0-4.2 (4H, m), 5.84 (1H, s), 6.10 (IH, s), 
6.91 (1H, m), 6.99 (IH, m), 7.09 (1H, m), 7.26 (1H, d, J=8.0Hz), 7.76 
(IH, dd, 1=2.0, 8.0Hz), 8.64 (1H, d, J=2.0Hz). 
IR (ATR) cm" 1 : 1489, 1086, 1026, 818, 715. 
MS m/z: 294 (M + +H). 

3 2 9: 2 - [ (4-^PD7x^l/ft) - (2. 5-v7Mn7x 
-jU) -5- (1, 3-v^V^>-2--f;l/) fcf'Jv> 



g^HISmT, 2- C (2, 5 -v7;M-D7xXJl/) - 1: HD + y/fM - 
5- (1, 3-WV7>-2-'f;i/) t°U> ? > (1.52 g, 5.2 mmol) £>^t 
/5 1 U>M(30 mlMCTk&TK X^;U7 S >(1. 08 ml, 7.8 mmol). 
7;;i/*-^ = 7D'J h*(0.52 ml, 6.8 mmol) £jjn*.T^t? 3 B#M^b7c. £S 
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ii^y/^Wl'ATS K(30 mDfcfcflPU ^7 d □^>-fe*>^:*-;K901 mg, 
6.2 mmolh 0t&#U£A(l.O8 g, 7.8 mmol) $rSPAT60 < C-C 3 tfc. 

^□?F^77^- : MX3MU= 5 : 1) T*f$gLTglfB'ft£t) 

(1.56 g, 71 %)&m&&rft&tVTfflt. 

'H-NMR (400 MHz, CDC1 3 ) 6: 4.0-4.15 (4H, m), 5.84 (1H, s), 5.92 (1H, s). 
6.85-6.96 (2H, m), 7.19 (2H, d, J=8.8Hz), 7.25 (2H, d, 1=8. 8Hz), 7.43 
(1H, d, J=8.0Hz), 7.43 (1H, m), 7.77 (1H, dd, J=2.0, 8.0Hz), 8.70 (1H, d, 
J=2.0Hz). 

IR (ATR) cm 1 : 1489, 1475, 1091, 814. 

mp: 70-73 X:. 

MS m/z: 420 (M + +H). 

MMM 3 3 0: 2- [ (4 - ? UD7 - (2, 5~y7;Vt 

D71-JI/) **)V\ -5- (1, 3-'WV7>-2-f;^) bf'J> ? > 



2- [ (4-i7DD7x^ft) - (2, 5-y7Mo7i'W 
-5- (1, 3-m77>-2-<;W tf'J> ? > (1.54 g, 3.67 mmol) CD* 
(30 ml) JgiSK, «U7T>KA7>tX#AIH7jcfP*3 (150 mg) 
fcflDA. 3 0 XiaBMfc*** (15 ml) £fln*.T, 2 4^WLfc. SUf 
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ji> 3»k&x^y-ju^e>«a^L"r. mmitG® (1.22 g , 7«)&im«i 

'H-NMR (400 MHz, CDC1 3 ) 6: 4.02-4.10 (4H, m), 5.85 (IH, s), 5,97 (1H, 
s), 6.91 (IH, m), 6.96 (1H, m), 7.38 (2H, d, J=8.4Hz), 7.53 (2H, d, 
J=8.4Hz), 7.63 (1H, d, J=7.6Hz), 7.82 (IH, d, J=8.0Hz), 7.94 (1H, m), 
8.67 (IH, br-s). 

IR (ATR) cm-': 1488, 1319, 1232, 1 149, 823. 
mp: 167-168 t:. 
MS m/z: 452 (M*+H). 

FAB-MS: 452.0544 (Calcd for C 2I H I7 C1FjN0 4 S: 452.0535). 

3 3 1: 2- [ (4 -9UU-7 3.-)V7,)V*~)V) - (2, S-i/Vh* 
D7x-^) -5- (bHP^/^^) tf'Jy> 




' 7 Xx„ 

2- [ (4-^PD7x^;UX;l/*-^) - (2, 5 --;7MD7i^) ^ 
-5 - (1, 3-yt^V7>-2-<W fc?'Jv> (295 mg, 0.54 
mmol)0 1, 4-v:**l7->jM(30 ml) (CI $£&$K30 ml) £fl0*-T^i&T' 1 

3izg€:X^ y-;K!0 ml)IC^^?tT^^T7j<^'ft:*r7^±hU^A(10 mg, 

0.27 mo\)Z1)UA.Timr B mWlstc, 7k£iD*., ^-&?S$:^X5 L ;KCTttaiL' 

tzmz, ?K. fiafa^^7KT»L,Aco ^^M7jc«-7^^v^AXlt^Lfc^ 
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y-;U//7 D p^A)T*»ISUT^I2^^(205 mg, 93 X) £«H*ilfc l/T#fc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 4.74 (2H, s), 5.94 (1H, s), 6.91 (1H, m), 
6.99 (IH. a), 7.38 (2H, d, J=8.4Hz), 7.53 (2H, d, J=8.4Hz), 7.62 (1H, d, 
J=8.0Hz), 7.76 (1H, dd, 1=2.0, 8.0Hz), 7.98 (IH, m), 8.58 (1H, d, 
J=2.0Hz). 

IR (ATR) cm' 1 : 3410, 1489, 1321, 1240, 1147, 1012, 818. 
mp: 151-152 *C. 
MS m/z: 410 (MHH). 

FAB-MS: 410.0444 (Calcd for C 19 H I5 C1F 2 N0 3 S: 410.0429). 

mmm 332: 3- [6- c (4-^dp7i>;^;^) - (2, 5--? 



0 




^Jg^J3 3 0Ti#e>nfc2- [ (4-i?DD7i-WM-^) - (2, 5- 
y7MD7i^) -5- (1, 3-y^V7>-2-<Jl/) t!U 

v> (212 mg, 0.47 mmol)©l, 4 - S?:**1f->iSJ£(10 ml) (1 1 &£1&&(10 

Id, «ffiT»*bT«itS#fc. 

8e*t£xh5t r J D7-=>>(l5 ml) fc8»LTS5*£B&T» N'J7xZJP*7> 

- Ur>»8^f-JK188 mg, 0.56 mmol)£lJD*-Tl 7 P#P^H#Lfc. KJfc 

»**«JET««UT»«&»/t. uti$y'Ji3Wa-7h^77^-(^ 
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U-> :mm^)V=b : 1)T*S®!LT^I2^#I(187 mg, 86 SO ££fftH<t L 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.80 (3H, s), 5.94 (1H. s), 6.50 (1H, d, 

1=1 6.0Hz), 6.91 (1H, m), 6.99 (1H, m), 7.38 (2H, d, J=8.8Hz), 7.53 (2H, 

d, J=8.8Hz), 7.63 (1H, d, J=8.0Hz), 7.63 (1H, d, J=16.0Hz), 7.84 (1H, dd, 

J=2.0, 8.0Hz), 7.98 (1H, m), 8.70 (1H, d, J=2.0Hz). 

IR (ATR) cm-': 1710, 1496, 1389, 1327, 1149, 1084, 816, 760. 

mp: 145-146 V. 

MS m/z: 464 (M + +H). 

3 3 3: 3- [6- [ (4 -g UWP s.=-)V7,)V^M - (2, 5-v 



3- [6- [ (4-;?DD7irj|/XJl'*rjW - (2, 5-y7MD7i- 
)V) MVVy-Z-^M 7W)IM*?)V (160 mg, 0.34mmol)£x 

*/-;Kl5 jiDCiSU rtyWAmmm mg)£jbn;LT \%i£<D7mnm% 

->u*^>^p^h^^7^-(^+-y-> : mm^)v=5 Dx-mm^xmi 

<fc-&%(94 mg, 58 tLTmCo 

'H-NMR (400 MHz, CDC 1 3 ) 6: 2.63 (2H, t, J=7.6Hz), 2.95 (2H, (, J=7.6Hz), 
3.65 (3H, s), 5.89 (1H, s), 6.90 (1H, m), 6.97 (1H, i), 7.36 (2H, d, 
J=8.4Hz), 7.53 (2H, d, J=8.4Hz), 7.55 (2H, m), 8.00 (111, m), 8.45 (1H, d, 
J=1.6Hi). ' 
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IR (ATR) cm' 1 : 1731, 1489. 1319, 1225, 1147, 821. 
mp: 121-123 X:. 
MS m/z: 466 (MHH). 

MffiM 3 3 4: 3- [6- [ (4-^DP7i^XMr^) - (2, 5-v 



3- [6- [ (4-?oa7i-J^^JW - (2, 5-y7MD7iZ 
^JU] KU5»- 3 --f ;U] 7citf*>$^^ (92 mg, 0.20mmol)£ 
fh7kHD77>(5 il) ICS* U jMMfc'J^2A(23 mg, 0.5 mmol)tf)7ki§ 

*'>>7AT«*lfcftl:. «JET»*LTaaE*»fc. zn&X-?y-)l£K>%3 
^mitVXmBit^m^l mg, 75 J5)£$M*fi£UT#fc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.69 (2H, t, I=7.6Hz), 2.96 (2H, t, J=7.6Hz), 
5.92 (1H, s), 6.90 (1H, m). 6.98 (1H, m), 7.36 (2H, d, J=8.4Hz), 7.52 
(2H, d, J=8.4Hz), 7.56 (2H, m), 7.99 (1H, m), 8.47 (1H, d, J=2.4Hz). 
IR (ATR) cm' 1 : 1704, 1489, 1309, 1216, 1149, 1081, 827. 
mp: 158-160 X:. 
MS m/z: 452 (M*+H). 

Anal, calcd for C„H l6 CIF 2 N0 4 S: C, 55.825!; H, 3.57%: N, 3.1035; S, 7. 10%; 
CI, 7.85%; F, 8.41%. Found: C, 55. 70%; H, 3.75%; N, 3.19%; S, 7.12%; CI, 
8.64%; F, 8.11%. 



0 
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nnm 335: [6- [ (4-^pd7i^m^-jp) - (2, 5-^7^ 



HJ(§0!13 3 0Tt#5ftfc2- [ (4-^PP7x-;U7>;i'*n;i/) - (2, 5- 

y7JWD7i^W -5- (1, 3-yt+V7>-2-fJW fcT'J 

(602 mg, 1.3 MOD© 1, 4 - v*-*l7- (30 ml) (3 1^^(30 

>:MX^-;U=5 : 1) T*t^LT^I2<b'&^(530 mg, 98*) ZUW&t UT 

'H-NMR (400 MHz, CDC1 3 ) 6: 6.01 (1H, s), 6.94 (1H, m), 7.01 (1H, m), 
7.40 (2H. d, J=8.4Hz), 7.54 (2H, d, J=8.4Hz), 7.81 (1H, d, J=8.4Hz), 
7.97 (1H, m), 8.20 (1H, dd, J=2.0, 8.4Hz), 9.05 (1H, d, J=2.0Hz), 10.12 
(1H, s). 

IR (ATR) cm"': 1708, 1489, 1376, 1322, 1 151, 1 1 17, 756. 

mmm 3 3 6: 2- [ (4-^pp7x:ut/7ji/fr:i;i/) - (2, 
P7xx;i/) -5- (if^u v>- 1 zrQk2i±jk) ^'Jv> 
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[6- [ (4-£OP:7x^7JU*n;U) - (2, 5-y7WD7x^) 
eU v>-3— T;i/] *^A'JVf t K (82 mg, 0.2 mmoDttf^U v> 
(40 wl, 0.4 Dimol)©M^^lx>^^(5 ml) fC^TS^ (23 m 1 , 0.4mmol), 
hUTir h^v7K^b^->^^h'J^A(85 mg, 0. 4 mmol) £in*_T. 3B#F B m# 
Ufco ®%\mW7k&tiQZ.Tfcfo£W±Ltc'&\Z. MX^;K80 ml)T«Lfco 

ETIilTSSJUfc. ->'J^^;U^PTh^v7^-(A^ri7-> : 

rax^;p= i : n-esitt, ^ y-^^m^itLmm^mm mg, 

93 *) 

■H-NMR (400 MHz, CDC 1 3 ) d: 1.5-1.6 (6H, m), 2.3-2.4 (4H, m), 3.45 (2H, 
s), 5.91 (1H, s), 6.90 (1H, m), 6.98 (1H, m), 7. 35 (2H, d, J=8.4Hz), 
7.52 (2H, d, J=8.4Hz), 7.53 (1H, m), 7.7 (1H, or), 8.02 (IH, m), 8.49 
(1H, d, J=2.4Hz). 

IR (ATR) cm" 1 : 1583, 1487, 1321, 1149, 827, 725. 
mp: 113-114 V. 
MS m/z : 477 (M*+H) . 

Anal, calcd for CAaClFjN^S: C, 60. 4436: H, 4. 86%: N, 5.87*; S, 6. 72*; 
CI, 7.43*; F, 7.97*. Found: C, 59. 87*: H, 4.81*; N, 5.83*; S, 6.87*; CI, 
7.55*; F, 8.02*. 

nmm 337: 4- [ [6- [ (4-^pa7i^xM-^) - (2. 5- 
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o 

' ? TX 

£Mm3 3 5T#^nfc [6- [ (4-^Dn7i-;^*-^) - (2, 5 

-<;7ji/tP7xzji/) M^vy-z-^M fcjwwxtK (82 mg, 

0.2 minoOt^Jfrll X35 ul. 0.4 mnol) ®ififfc*^U>£Fil*(5 iDCSilT? 
WIS (23 Ml. 0.4 mmolh h >J 7-fe h + xTk^b* 1 ?^:*- h U O A (85 mg, 0.4 

X^;K80 nl)T?*MRLfc. W«JI£#®LT, 7j<, fiftftttrtTifefrUfc. » 
SftLfl«E4"b£tt(90 mg, 94X)&ftfc. 

'H-NMR (400 MHz, CDC 1 3 ) 5: 2.4 (4H, m), 3.49 (2H, s), 3.6 (4H, m), 5.92 
(1H, s), 6.90 (1H, m), 6.98 (1H, m), 7.36 (2H, d, J=8.4Hz), 7.53 (2H, d, 
J=8.4Hz), 7.57 (1H, d, J=8.0Hz), 7.71 (1H, br-d, J=8.0Hz), 8.02 (1H, m), 
8.53 (1H, d, J=2. 0Hz). 

IR (ATR) cm" 1 : 1583, 1484, 1321, 1 149, 11 16, 827, 725. 
mp: 120-121 X.. 
MS m/z: 479 (M'+H). 

Anal, calcd for C n H 2l ClF 2 N 2 0 3 S: C, 57.68*; H, 4.42*; N, 5.85*; S, 6.70*; 
CI, 7.40*; F, 7.93*. Found: C, 57.41*; H, 4.43*; N, 5.90*; S, 6.82*; CI, 
7.52*; F, 7.91*. 

$kMM 3 3 8: [6- [ (4-^OD7i^W^) - (2. 5-V7)V 
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0 




mmW3 3 5T#£*lfc [6- [ (4-^PP7x-;W7.;P*-;i/) - (2, 5 

-v7;u^-P7x-;i/) *^;K) Mwy-z-<M K (110 mg, 

0.27 mmolXD t - :/*/-;H8»i(3.0 ml) \Z 2 - ;* ^;|,- 2 - 7*t>(143w 1, 
1.35 mmol)*ini;L&. ^ ©»»»EK:U >M-*5{t:>- h U 9 A (32.4 mg, 0.27 
mmol)tf)7K«(0.6 ml)£}JD*., £ <D£ffi&3l$tf- HJ 9A(98 mg,1.08 mmol)£ 
2P#P B lWtfco ^f&fSl37K(30 ml)<b6tM(l ml) £JJ0;IT, ^nSS 
gx^JKiOO mlMCTttffiLfc. ttffi$£&ft«7j<-eftifK IfcJlbfcftK:, » 

(71 mg, 62 X)£&6$WII£l/T#fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 6.03 (1H, s), 6.96 (1H, m), 7.03 (1H, m), 

7.42 (2H, d, J=8.4Hz), 7.56 (2H, d. J=8.4Hz), 7.73 (1H, d, J=8.4Hz), 

7.97 (1H, m), 8.35 (1H, dd, J=2.0, 8.4 Hz), 9.20 (1H, d, 1=2. OHz). 

IR (ATR) cm"': 1685, 1596, 1498, 1322, 1 153, 1085, 754. 

mp: >230 "C. 

MS m/z: 424(MHH). 

Anal, calcd for C I9 H 1: C1F,N0«S: C, 53. 84%; H, 2. 8555; N, 3.30%; S, 7. 57%; 
CI, 8.37%; F, 8.97%. Found: C, 53.47%; H, 2.81%; N, 3.46%; S, 7.65%; CI, 
8.49%; F, 9.00%. 

mW\ 3 3 9: 3 - [ (4 □ □ 7 xXJl/7JI/frXJl/) - (2. 5-/7M 
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mmwi4 i-ct#e>nfc3- t u-ftpp^x-^Tji/*-^) - (2, 5- 

zSyfr*U7x.~)l>) tfUv> (162 mg, 0.427 mm\) (OMit^^U> 

(15 ml) (C, 3-£DDia&J8.§»(81 mg, 0. 47 mmol) £JP*.T24l$H1£#bfc. 
£ffc$t£x-x;K60 ml)T«Lfc&H. t&fnfit^k, ^P^tKT^ 

U*y;i/^P^h^^7^ - (IfKX^W fCtf LSIBft'&tt (68 mg, 40 %) £t# 

'H-NMR (400 MHz, CDC1 3 ) 5: 5.58 (1H, s), 6.95 (1H, m), 7.03 (1H, m), 
7.29 (1H, dd, J=6.6. 8.0Hz), 7.42 (2H, d, J=8.6Hz), 7.57 (1H, d, 
J=8.0Hz), 7.62 (2H, d, J=8.4Hz), 7.66 (1H, m), 8.10 (1H, d, J=6.6Hz), 
8.29 (1H, s). 

IR (ATR) cm" 1 : 1573, 1492, 1438, 1329, 1248, 1 151, 1081, 820. 
mp: 183-184 t. 
MS m/z: 396 (M + +H). 

Anal, calcd for C 18 H„CIF 2 N0 3 S: C, 54.62%; H, 3. 06%: N, 3. 54%; S, 8.10%; 
CI, 8.96%; F, 9.60%. Found: C, 54.19%; H, 2.99%; N, 3.67%; S, 8.27%; CI, 
8.92%; F, 9.53%. 

mMM 3 4 0: 4- [ (4 - ft P P 7 x- Jl/TJUfrXjU) - (2. 5-v7M 
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F 




ilWl4 2Ti^nfc4- [ (4-^007i-MWrJW - (2, 5- 
V 7)1,* a 7 *=.)),) e'Jy> (221 mg, 0. 58 mmol) (Di&it* ^ V > 

(20ml)(3, 3-^PDi®£,I#i?(100 mg, 0.58 mmol) SriPAT20^r^itM i Lfco 

'J^^>^DTh^77^-(Mx^;U)lC#L^"ie^ti(183 mg, 80 $)£f# 

'H-NMR (400 MHz, CDC1 3 ) 6: 5.62 (1H, s), 6.97 (1H, m), 7.06 (1H, m), 

7.42 (2H, d, 1=7. 2Hz), 7.44 (2H, d, J=8.8Hz), 7.60 (2H, d, J=8.8Hz), 

7.68 (1H, m), 8.17 (2H, d, J=7.2Hz). 

IR (ATR) cuf': 1479, 1322, 1263, 1 149, 1081, 813. 

mp: 211-212 t:. 

MS m/z: 396 (M + +H). 

Anal, calcd for C 18 H 12 C1F 2 N0 3 S: C, 54.62$; H, 3.06$; N, 3.54$; S, 8. 10$; 
CI, 8.96*; F, 9.60$. Found: C, 54. 19$; H, 2.92$; N, 3.65$; S, 8.26$; CI, 
8.99$; F, 9.61$. 

##0J 4 8 : 3 4 - [ (2, 5 -^7MD7i -bFa^y 




ci 

VfV^n 



OH 
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5?-f y^P^75>0.4 ml, 10 mmol) H V t H □ 7 7 >»iK04 ml)C 
n-^5 1 JU 1 J5 L ^A(6.3 ml 1 1. 59MA*+f->i&$) £ - 78t:T3bD>LT10^WHftl^ 
Lfc&IC3 -^DDkf'J y>(l. 13 g, 10 mmol) £jQ*.fc. 30#M&K2, 5- 
s;7;i/^-D / <>X7;U7 f t h*(1.09 ml, 10 mmol)£JjQ;lT, 0 
LTv SSfcloaMfta^fc. ttfc7>€x££;!K»fc£ini*fc0'£K:, WKx 
^;K80 ml)7?*IRLfc. flafDft*7Kt?«t^l/fc«Cftj»Lfc. 

LT> «ffifl:^«J(1.33 g, 52 %)%mtz. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 4.87 (1H, br), 6.26 (1H, s), 6. 90-7. 02 (3H, 
m), 7.58 (1H, d, J=4.8 Hz), 8.47 (1H, s), 8.48 (1H, d, J=4. 8 Hz). 
IR (ATR) cm' 1 : 3178, 1592, 1490, 1 174, 1039. 
mp: 169-170 "C. 
MS m/z: 255 (M*). 

###14 9 : 2. 5-v ? ^Pn-4- [ (2, 5-y7M07x^) -kh' 



¥4 y^otf;U75 XI. 4 ml, 10 mmol)tf)x h^k h*D7^>jt^(14 ml)fd, 

n- 7*?;u u ^7 a (6. 3 mi, 1. 59M'vMf>*»D £ - 78 < c-ein*.Tio#ra# 

lfc^t:2, 5 -Vtuu M US; >(1. 48 g, 10 mio\) ZMA-tz. 30#M&K:2, 
5-y7MD^>X7Jl/jt HO. 09 ml, 10 mmol) £iDx.T, fc*lCO , C*T! 




VfV^n 



0H 
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3>LT, TCffc£0J(1.93 g, 67 *)£#£. 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.64 (1H, d, J=4.0 Hz), 6.28 (1H, d, J=4.0 
Hz), 6.89 (1H, m), 7.02 (2H, m), 7.64 (1H, s), 8.30 (1H, s). 
IR (ATR) cm"': 3226, 1579, 1492, 1243, 1110, 1062. 
mp: 160-161 TD. 
MS m/z: 289 (M + ). 

3 4 1: 3-^pp-4- [ (4-^PD7i^Mt) - (2, 5-v 



###J4 8TT#e>n/!:3-^DD-4- [ (2, 5-y7MD7xrjW -k 
Ko^S/^^JH tfUv> (511 mg, 2.0 mmoOSr&fb? 1 ^-;!/ (3.0 ml) 

;Ltf>M£v^^;i/*;UA7^ K (lO ml) !3iU 4-i7DD^>if>5 1 ^ 
-;K375 mg, 2.6 mmol) tm.W.t) U -7 A (414 mg, 3 mmol) ^g^Uffl^TSP^. 
T6 0t:T3l^^jS^bfc B SC^^^ra^T^^tC, ylfiH- rM60 

U MffTIIW;. ^a^UTWl^n^h^^- (^*1t> : ft^x 
3^=8:1) KttU ^IHib^t) 0 96 mg, 26 %) &m&£ VT%tz. 
'H-NMR (400 MHz, CDC1 3 ) 6 : 6.07 (IH, s) , 6.95-7.08 (2H, m), 7.18 (1H, 
m), 7.23 (2H, d, J=8.8 Hz), 7.26 (2H, d, J=8. 8 Hz), 7.58 (1H. d. J=5.2 
Hz), 8.51 (1H, d, J=5.2 Hz), 8.58 (1H, s). 
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IR (ATR) cm"': 1577, 1473, 1211, 1089, 1012, 817. 
mp: 70-72 t:. 
MS m/z: 382 (M*+l) . 

Mt&M 3 4 2: 2. 5-S?gna-4- [ (4-^DD7 iiJI/ft) - (2, 
5-zS7)V*a7x=.)V) *±M e'Jv> 



##{fij4 9T#e>nfc2, 5-^OP-4 - [ (2, 5--/7JWD7I- 
-t Fp*->*3\>U] t!U 5^X580 mg, 2.0 mnol) £&flS?-*x;U (3.0 

:Oi85y/fWilA75F (10 ml) £i§fi?U 4 - 7 □ P^>-fc? >^3" 
-;K375 mg, 2.6 nmol) ££B&# U £A (414 mg, 3 nmol) £g3ti?ffl^Tin;i 
T5 Ofei 7l$IHI«#l/fc. JRJfcttS&ffl^TfcaM&fc. JJX^I/X-t^ 

(60 ■■DsnniL, nn**i:fiasiA«*T«tofc. mmmzm&-??*zsv&T 

-x;i/=10:l) fctfU «!E<t£4fc (484 mg, 58 X) £H#it/Tl»fc. 
'H-NMR (400 MHz. CDC1,) 5: 5.96 (1H, s), 6.95-7.04 (2H, m), 7.01 (1H, 
m), 7.23 (2H, d, J=8.8 Hz), 7.26 (2H, d, J=8.8 Hz), 7.54 (1H, s), 8.33 
(1H, s). 

IR (ATR) cm'': 1570, 1495, 1473, 1326, 1207, 1090, 1012, 816. 
nip: 128-129 XI. 
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MS m/z: 416 (MM- 1). 

mm® 3 4 3: 3-#PP-4- [ ( 4 - ^ □ P 7x-j|/XJ^- JP) - (2, 



H»J3 4 lTt#£>ftfc3 -^PP-4- C (4-^DD7i-m) - (2, 
5-y7MD7iZW /^P] tfUv> (122 mg, 0. 32 mmol)<Z).*?/-;U 
(12 ml) ®mz, -b ; E'jyT f >^7 v C7>^-^AEl7K=fa#J (60 mg) 3 
0%i««3ft7k (6 ml) £iD*T, 2 4^r B mi$UfCo R&X5^T«Lfc 

2S-)V1fi ^^tlt, ^I2^#l (103 mg, 78*)£&fi£W f r B £LT#fc. 
'H-NMR (400 MHz, CDC1 3 ) 5: 6.23 (1H, s), 6.94 (1H, m), 7.06 (1H, m), 
7.41 (2H, d, J=8.0 Hz), 7.53 (1H, m), 7.59 (2H, d, J=8.0 Hz), 8.11 (1H, 
d, J=5.2Hz), 8.55 (1H, s), 8.60 (1H, d, J=5.2Hz). 
IR (ATR) cm' 1 : 1577, 1490, 1321, 1311, 1151, 1083, 821. 
mp: 160-161 XZ. 
MS m/z: 414(M*+H). 

Anal, calcd for C.^.d^NO^: C, 52.19*; H, 2.68*; N, 3.38*: S, 7.74*; 
CI, 17.12*; F, 9.17*. Found: C, 52.17*; H, 2.69*; N, 3.44*; S, 7.96*; CI, 
17.12*; F, 9.00*. 

3 4 4: 3-£PP-4- [ ( 4 - £ P P 7 x - JUTJU?^ ~;U) - (2, 
5 -v7Jl^P7x-;i/) ^)V\ wjy 
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HM0il3 4 lT#bnfc3 -^DO-4- [ (4-^DD7i^ft) - (2, 
5-y7Ma7i-JW tf'Jv>(75 mg, 0.20 mmol) Ol^fc*? 1 U-> 

(10 ml) i&i&H. (33 mg, 0.20 mmol) SrflDX., *&T3 

mm&WVtz, X-x;K80 mOTMLfc&l;:, i§^£*£g&fD&i&7KT» 

tfe. mm^mmrmmhTzmz, «y^wa7b^7^ (^ 

V> :mm^)l=3 : 1) i:«tOiUlt, ^IfBte^ (48 mg, 60S)£v7 
7;xl/^T-^#j (1 : 1) tLXntio 

'H-NMR (400 MHz, CDC 1 3 ) 6: 5.53 (1/2H, s), 5.66 (1/2H, s), 6.83 (1/2H, 
s), 6.95-7.08 (3/2H, m), 7.23 (1/2H. m), 7.25 (1H, d, 1=8.4 Hz), 7.26 
(1H, d, J=8.4 Hz), 7.34 (1H, d, J=8.4 Hz), 7.36 (1H, d, J=8.4 Hz), 7.37 
(1/2H, m), 7.76 (1/2H, d, J=5. 2 Hz), 7.98 (1/2H, d, J=5.2 Hz), 8.47 
(1/2H, s), 8.56 (1/2H, d, J=5.2 Hz), 8.60 (1/2H, s), 8.61 (1/2H, d, 
J=5.2 Hz). 

IR (ATR) cm"': 1577, 1490, 1396, 1 168, 1049, 1033, 817. 
MS m/z: 398 (M + +H). 

FAB-MS: 397.9992 (Calcd for C, 8 H IZ C1 2 F,N0S: 397. 9985). 

mmm 345: 2, 5-v?dp-4- [ (4-?DD7x-;u;ui/zft-;i/) - 
(2, 5-v7;uxt-D7x-;i/) t^M WJy o. 
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- (2, 5-y7MP7i^) h°Uv> (60 mg, 0. 14 mmol) <D%. 

itt^Uy (3.0 ml) III:, 3 -^ODjii^ftS^ (62 mg, 0.36 mmol) £i0 
A, ^T3P#P B 1ig#Lfco X--5MK80 ml)T^L£&£> M^t&foSW 

?h^7Y- (^+1t-> : rax^;U=5 : 1) laOWILT, ^*1f->fr 
^JUfcL-OfM&tl (55 mg, 88 $) £f#7c 0 

'H-NMR (400 MHz, CDCI 3 ) 5: 6.15 (1H, s), 6.93 (1H, m), 7.05 (1H, m), 
7.44 (2H, d, J=8.8 Hz), 7.50 (1H, m), 7.59 (2H, d, J=8.8 Hz). 8.13 (1H, 
s), 8.55 (1H, s), 8.33 (1H, s). 

IR (ATR) cm' 1 : 1569, 1492, 1321, 1147, 1118, 1083, 821. 
mp: 147-148 13. 
MS m/z : 448 (M + +H) . 

Anal, calcd for C lg H 10 CI 3 F 2 N0 2 S, 0. 5H 2 0: C, 47.23$; H, 2. 42*; N, 3.06$; S, 
7.01$; CI, 23.24$; F, 8.30$. Found: C, 47.25$; H, 2.24$; N, 3.21$; S, 
7.19$; CI, 23.25$; F, 8.32$. 

FAB-MS: 447.9572 (Calcd for C 18 H U C1 3 F 2 N0 2 S: 447.9544). 

3 4 6: 4- [5 [ ( 4 - 7 □ □ 7 x-JU^) - (2, 
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$m&\3 4 2t#enfe2, 5-V7PD-4- [ U-^DO?!-;^*) 
- (2, 5-^7MD7i^) tf'J v>(100 mg, 0. 24 mmol) i^E 

;i/*U>(200 tfO-Ol, 4-v:**U-> (1.0 ml) i&f&£g3&i?BJO r 100 < CT 
2BMll^Lfc. MX3MK40 

on$y'J*WD-7h^77^- (M t 1*>:8MS&X3 1 ;i'=5 : 1) fciO 

«[«ilt, «E<t£<» (ioo mg, 89 %)^^mntvxmzo 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.48 (4H, m), 3.82 (4H, m), 6.00 (1H, s), 
6.94 (1H, s), 6.94-7.04 (2H, n), 7.09 (1H, m), 7.23 (2H, d, J=8. 4 Hz), 
7.24 (2H, d, J=8.4 Hz), 8.12 (1H, s). 
MS m/z: 467 (M + +H). 

MfoM 3 4 7: 4- [5-gPP-4- [ (4 - 7 P P 7x_;U;Ul/frXJP) - 
(2, 5-y7MQ7i^) *^;|/] W) s J>-2-'UV\ ^jMKJJ> 



4- [5 -?DP-4 - [ (4-?DD7lZm) - (2, 5-V7MD 

7x-;u) euv J >-2--r;u] ^ejp^ u > (90 mg, 0.19 mmoi)©* 

?y-Jl> (12 ml) mmz, -b : E , J7*x>^/N7> ; E^'7AE37K?0^ (60 mg) £ 
jJD*.. 3 0 KifiKfb**7.K (6 ml) £jJO*.T. 8l$W«#L-fc. ffRx^^T* 
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3L?/-frfrt>&gk<\:\sT, mmtsm (so mg, m)*m&&'$.&tVTmc. 

'H-NMR (400 MHz, CDCI,) 6: 3.54 (4H, m), 3.84 (4H, id). 6.12 (1H, s), 

6.90 (1H, m), 7.02 (1H, m), 7.42 (2H, d, J=8.4 Hz), 7.45 (1H, s), 

7.460H, m), 7.58 (2H, d, J=8.4 Hz), 8.06 (1H, s). 

IR (ATR) cm*': 1585, 1494, 1475, 1317, 1240, 1 145, 1091, 831. 

mp: 180-181 t:. 

MS m/z: 499(M*+H). 

Anal, calcd for C 22 H I8 C1 2 F 2 N 2 0 3 S: C, 52. 92*; H, 3. 63*: N, 5. 61%; S, 6.42*; 
CI, 14.20*; F, 7.61*. Found: C, 52.68*; H, 3.56*; N, 5.69*; S, 6.70*; CI, 
14.32*; F, 7.97*. 

3k$&m 3 4 8: 4- [2- [5 □□- 4 - [ (4-^DD7xZW) - 
(2, 5->'7MQ7i-JI/) trUS?>-2-<JU] 7$/X^] 



4 2X%<btLtz.2, 5-y^DD-4- [ (4-70D7izm) 
- (2, 5-^7^07iZJW kfU^> (100 mg, 0. 24 mmol) 1 4 

-t;i/tf'J >X^JU7£>(200 tfDOl, 4-v^-^1t> (1.0 ml) 
*gffl£LT100t:T2Bfflft#Lfc. WRX9\>K40 ml)T«! 

Ltc&iz. mm^tmrn-k^-c^Ltzo *«*ft*ufc«n, wet**! 
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qa*;UA) C^OttSlLT, mitt&to (12 mg. 10 X) £tetfct)«<h LTftfc. 
'H-NMR (400 MHz, CDC 1 3 ) (5: 2.42 (4H. m), 2.54 (2H, d, J=6.0 Hz), 3.27 
(2H, q, J=6.0Hz), 3.67 (4H, m), 5.12 (br, 1H), 5.90 (1H, s), 6.61 (1H, 
s), 6.86-7.0 (2H, m), 7.06 (1H, m), 7.15 (2H, d, J=8.4 Hz), 7.16 (2H, d, 
1=8.4 Hz), 7.95 (1H, s). 
MS in/z : 510 (MHH). 

MMM 3 4 9: 4- [2- [5-^DP-4 - [ (4-^PD7irW^ 
)V) - (2, 5-> , 7Ma7x-J^) *?)V\ \>W>-2-4)V\ 7$ /X 
*M ^;i/*U>-N-:fr^>h* 




4- [2- [5 □□- 4 - [ (4-^DD7i-m) - (2, 5-y7 

jwd7x-j1/) tf us»- rsyifjH ^ju*u> (n 

mg, 0.032 mmoOcD**/-^ (12 ml) -fc^E 'J 7'x>^A7 >^E-OA 

B3*?P<» (10 mg) £JDA, 3 0 5KiSKft*** (lml) £*P*-T, 8ft|HHt#. 
Life. SSH^-e^lfcti:. »fc&zki:fiSft*tt*Tifei*L&. 

ETiffibfcin« aaES-> | J*y;^DTh^7 7w- m**/-jk 3*t 
-7*w5>/!7dd^^) \z&K>mmb. mmt&m (5.0 mg, 42s;) 

'H-NMR (400 MHz, CDCl 3 ) 6: 3.2-3.4 (4H, m), 3.54 (2H, m), 3.81 (2H, m), 

3.91 (2H, m), 4.44 (2H, m), 6.09 (!H, s), 6.88 (1H, m), 6.98 (1H, m). 

7.22 (IH, s), 7.40 (2H, d, J=8.4 Hz), 7.51 (1H, m), 7.60 (2H, d, J=8.4 
Hz), 7.94 (1H, s). 
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IR (ATR) cm"': 1600, 1494, 1324, 1 151, 1085, 754. 
MS m/z: 558(M 4 +H). 

FAB-MS: 558.0837 (Calcd for C I4 H„C 1 jF 2 N 3 0 4 S : 558.0833). 

%mm 3 5 0: 5-7vh7^-2- [ (4-^na7i^l/X^^) 
(2, 5-y7MP7i^) tf'J^> 



HSSf!l3 3 lT*%t>nfc2 - [ (4-^DP7x-jl/X^-JP) (2, 5- 

i;7Mo7izjp) - 5- (t Ko*->*5P;i/) tru> ? > (471 mg, 

1.15 mmol) §BM^ (4 ml) £N, N-y^fMjl/A7$ H (16 ml) <D 
USmzfemL, JiSitJ-hWA (112 mg, 1.72 mmol), h'j7i-MX7 
^> (451 mg, 1.72 mmol) £jjn*_90 °C(CT3^P^ffi^Lfc. £J&«K*£in 

^l/^^A^nx' h^^7^-tC#LT, ^*1f> : i^X^Ml/ = 3:l?§ai« 

vnrzttm&MfemifaLT. mmit^ (244 mg, o.56i mmoi. 49 %) 

'H-NMR (400 MHz, CDC1 3 ) 6: 4.42 (2H, s), 5.96 (1H, s), 6.94 (1H, m), 
6.99-7.05 (1H, m), 7.40 (2H, d, J = 8.8 Hz), 7.55 (2H, d, J = 8. 8 Hz), 
7.60 (1H, d, J = 8.1 Hz), 7.72 (1H, dd, J = 8.1, 2.0 Hz), 8.02 (IH, m), 
8.57 (1H, d, J = 2.0 Hz). 
MS m/z: 435 (MHH). 
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mmm 351: [ 6- [ (4-^dd7x^m^) (2, 5-v7^t 



;|/) (2, 5-y7^D7i^) \ZV 9 J> (77 mg, 0.177 mmol) , 

n^V^kvm (14 mg), (2 ml)£X?/-;|/ (10 ml) tCiJP*. 

m^meetm t tt. n <=> ntcmfe £ u # ?)vt> 7A^D?h^7^-i:it 

^IB^t! (28 mg, 0.0685 mmol, 39 %) ZB&ffimt LTt#7c. 

'H-NMR (400 MHz, CDClj) <5 : 1.84 (2H, brs), 3.92 (2H, s), 5.94 (1H, s), 

6.92 (1H, m), 7.03-6.98 (1H, m), 7.39 (2H, d, J = 8.3 Hz), 7.56 (2H, d, 

J = 8.3 Hz), 7.60 (1H, d, J = 8. 1 Hz), 7.74 (1H. d, J = 8. 1 Hz), 8.01 

(1H, m), 8.57 (1H, s). 

MS m/z: 409 (M*+H). 

mmm 352: c [6- [ (4-^aD7x^xj^^) (2, 

^□7x-;i/) H'J-/>-3--fJl/] ^AS>iter t- 
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(2, 5-y7MD7xZjW eUv> (230 mg, 0.529 

imo\)RW<y z?VI*mm (46 mg)£. IfKx^P (15 mOXtfx* /-JU (15 

zmi>rcmz. zmzwzTmffiLtzo »5nfcBa£s^DP**> (5 mo 

fcJMfLfcBK HJX5MU7S> (70 1, 0. 499 mmolh S J- t e r t 
h (174 mg, 0.996 mmol) £7JD;l, iiSI:T30F B 1Ij$lfc„ 

t^METiss l , » s ftfcajt * 7 5 y -> u # 7A7P7h^7 

SIBfl:^^ (78 mg, 0.153 mmol, 37 X) ^ifei^IilitTffc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.45 (9H, s), 4.34 (2H, d, J = 5.6 Hz), 4.91 

(1H, brs), 5.93 (1H, s), 6.91 (1H, m), 6.98-7.04 (1H, m), 7.39 (2H, d, J 

= 8.8 Hz), 7.54 (2H, d, J = 8. 8 Hz), 7.59 (1H, d, J = 7.8 Hz), 7.67 (1H, 

dd, J = 7.8, 2.2 Hz), 7.99 (1H, n), 8.53 (1H, d, J = 2. 2 Hz). 

IR (ATR) cm' 1 : 1700, 1573, 1492, 1394, 1365, 1322, 1276, 1241, 1 149, 

1087, 1047, 1014. 

MS m/z: 509 (M 4 +H). 

mffiM 3 5 3: [ [6- [ (4-^aD7xzn;^) (2, 5-^7ju 
tD7i^) M-M bTUv>-3--r;U] -N- (tert-7> 
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M (2, 5-> ? 7;u^D7x-;i/) -5 - (tHD+->^;w tf u 

v> (178 mg, 0. 435 mmol) . y-ter t S / itftjltti'?— b 
(142 mg, 0.653 mmol), hU7x"^7^> (171 mg, 0.653 mmol) ©fh 
7tFD77> (5ml) MIC* 7W'hfr'&>*LV4Vfu\>)V (128 1, 
0.653 mmol) SAP*., MfcT5l$Mft#Lfc. Rj6**K:#£ftl*., B£B£X^ 

t#fc#@I£i$I£MUT. Sieft'&fc (78 mg, 0.128 mmol, 32 %) 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.48 (18H, s), 4.78 (2H, s), 5.94 (1H, s), 

6.93 (1H, td, J = 9.0, 4.4 Hz), 6.98-7. 04 (1H, m), 7.38 (2H, d, J = 8. 6 

Hz), 7.56 (2H, d, J = 8. 6 Hz), 7.58 (1H, d, J = 8. 1 Hz), 7.71 (1H, dd, J 

= 8.1, 2.4 Hz), 7.96-8.00 (1H, m), 8.57 (1H, d, J = 2.4 Hz). 

IR (ATR) cnr': 2979, 1795, 1727, 1695, 1492, 1392, 1367, 1328, 1255, 

1224, 1132, 1087, 1033. 

MS m/z: 609 (M'+H) . 



3 5 4: [6- [ (4-7DD7x-;l/7JPfrX)U) (2, 
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[ [6- [ (4-^DD7x-;U7>JU^->»U) (2, 5-y7WD7il 
)V) MW>-Z-<M *3-M -N- (tert-yh^AM 

t>)Vn^>mt e r t-7?)V (70 mg, 0. 1 1 5 mmol) Ol^/-^ (2 

mo mmizmtm. (2 mo sun*. MKT3P#H«#i/fc. KfommzmjET 
mmL. #e>nfcS*ti^y-;u*jQA«BE»»LT, Sffi<b-&<» (51 mg, 

0.115 mmol, 100%) £efi*&*£LT*lfc. 

'H-NMR (400 MHz, CD 3 0D) 6: 4.18 (2H, s), 6.22 (1H, s), 7.03 (1H, td, J 
= 9.3, 4.4 Hz), 7.11-7.17 (1H. m), 7.52 (2H, d, J = 8.8 Hz), 7.64 (2H, d, 
J = 8.8 Hz), 7.79 (1H, d, J = 8. 3 Hz), 7.92 (1H, dd, J = 8. 3, 2.2 Hz), 
8.05-8.09 (1H, m), 8.71 (1H, d, J = 2. 2 Hz). 

IR (ATR) cm-': 1600, 1571, 1492, 1394, 1349, 1313, 1278, 1 232, 1 170, 
1147, 1079, 1037, 1012. 
MS (m/z): 409 (M*+H). 

Anal, calcd for C 20 H 15 C1F 2 N 2 0 2 S • HC1 : C, 51.25; H, 3.62; CI, 15.92; F, 
8.53; N, 6.29. Found: C, 51.11; H, 3.57; CI, 15.50; F, 8.39; N, 5.83. 

Hj&ffi 3 5 5: [ [6- [ (4-7DD7x-^j^ 

)V) (2, 5-y7MQ7i3) g U v>- 3 — f M *?JU] 7 

•feh7SK (jb£&A) RZSN- [ [6- [ (4 -Q □□7xZJ^;^z;|/) 
(2, 5-y7Mn7i^) bf'Jv>- 3-<;i/) *^)V] 7-th 

7$ jf (JfcSftB) 
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&MM3 5 lT#S>nfc [6- [ (4-t?aW7x=L)lZ)\,*-)V) (2, 5- 
y7MD7i^) /^P] tr>J> ? >- 3 -4)V\ ^^)V7%> (40 mg, 
0.0978 oimol) <Z)v£DD^?> (3 ml) SFflKKl, N-^Jl/tjU^'J > (26 I, 
0.234 mmol), 7±^)Vi? □ U H (16 1, 0.234 mmol) £2KftT£jtax., ^i&JC 

KtfU ^\+-t7-> : Wmx?;i/ = 2:3^MctDf#fc7>ii^MEEMLT, ffifB 
ft'&tlA (littl^ft) (15 mg, 0.0304 nmmol, 40 %) £e&fft*<i:LT. & 
!Bfc£$jB mm&it&tyi) (12 mg, 0.0266 mmol, 27 X) *afet»*tUT# 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.43 (6H, s), 4.96 (2H, s), 5.93 (1H, s), 

6.91 (1H, m), 6.98-7.03 (1H, m), 7.39 (2H, d, J = 8. 5 Hz), 7.54-7.61 (2H, 

m), 7.55 (2H, d, J - 8. 5 Hz), 8.02 (1H, m), 8.51 (1H, d, J = 1.7 Hz). 

IR (ATR) cm' 1 : 1712, 1689, 1573, 1492, 1423, 1369, 1319, 1267, 1201, 

1149, 1079, 1029. 

mp: 60-64 °C. 

MS m/z: 493 (M*+H). 

'H-NMR (400 MHz, CDCI 3 ) <5 : 2.03 and 2.04 (3H, rotamers), 4.42-4.50 (2H, 
m), 5.89 (1H, brs), 5.93 (1H, s), 6.92 (IH, td, J = 9. 1, 4.4 Hz), 6.97- 
7.02 (1H. m), 7.41 (2H, d, J = 8. 1 Hz), 7.57 (2H, d, J = 8. 1 Hz), 7.61 
(1H. d, J = 8. I Hz), 7.71 (IH, d, J = 8. I Hz), 7.98-8. 03 (111, m), 8.54 
(IH, s). 
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IR (ATR) cm-': 1650, 1673, 1525, I486, 1430, 1396, 1355, 1319, 1280, 
1230, 1147. 1085, 1016. 
mp: 177-178 °C. 
MS m/z: 451 (M'+H). 

mmm 356: n- [[6- [(4-^dp7i^m^) (2, 5-y 



£18013 5 4T?#6tlfc6 - [ (4-^nD7i-HMr;W (2, 5- 

y7MD7i-JW eu> f >-3-<;n ^jP7$>ill (60 

mg, 0.135 mmol) CD (5 ml) N - ;* ^ll^fr* ij > 

(180 1, 1. 62 mmol), 4 - z/^)V7 S / k° U S>> (10 mg, 0.0819 mmol) 43 
<££/N, N-i^^UTJl^J^Jl^oU F (66 1. 0.609 mmol) £JD*., 

-r>ay | J^yM7A7D7h^77^-l:#t, ^+1t> : Mx^;l/ = 
3:2^tii^ct V%tcftm%HE.mmLT. tKf2ft£ft (48 mg, 0.0930 mmol, 
70 %) &&&Wrt£LTmtzo 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.76 (6H. s), 4.29 (2H, d, J = 6.4 Hz), 4.43 
(1H, t, J = 6.4 Hz), 5.94 (1H, s), 6.92 (1H, m), 6.98-7.04 (IH, m). 7.41 
(2H, d, J = 8.6 Hz), 7.58 (2H, d, J = 8. 6 Hz), 7.66 (1H, d, J = 8. 1 Hz), 




ci 
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7.79 (1H, dd, J = 8.1, 2.5 Hz), 8.02 (1H, m), 8.61 (1H, d. J = 2. 5. Hz), 
mp: 177-178 °C. 
MS m/z: 516 (M'+H) . 

mmm 357: 2 - c [6- [ (4-^pd7i-mm-;i/) (2, s-v 




CI 



^PJ3 5 1T#Wc6- [ (4-^on7i-MW-iW (2, 5- 
y7JWD7i-W If'J v>- 3 -<f ;u] *^;U75> (30 mg, 

0.0734 nnol) ©v?PP*^> (4 ml) Jgifcfc, N-*9\>WE;i/*'J > (10 1, 
0.0881 nnol)43«fctf£PP^U:**->Jl'S?X3 1 ;i/ (9 1, 0.0807 nnol) 
TKlP*.. MCTll$MJ*#bfc. >**DD**>TJS 

X^JU = 3:2*tH»J:e)#fc»li€:»E»ffiLT, SIH^« (28 mg, 0.0550 
■no I. 76 8!) Z&&B*tLTmco 

'H-NMR (400 MHz, CDC 1 3 ) 5: 1.39 (3H, t, J = 7. 1 Hz), 4.37 (2H, q, J = 
7.1 Hz), 4.55 (2H, d, J = 5.9 Hz), 5.94 (1H, s), 6.89-6.94 (1H, n), 
6.98-7.05 (1H, n), 7.40 (2H, d, J = 8. 3 Hz). 7.56 (2H, d, J = 8. 3 Hz), 
7.53 (1H, brs), 7.62 (1H. d, J - 8. 1 Hz), 7.72 (1H, d, J = 8. 1 Hz), 
7.97-8.03 (1H, m), 8.58 (1H, s). 
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mp: 193-194 °C. 
MS m/z: 509 (M'+H). 



&ffi&\ 3 5 8: N- [ [6- \ (4 zJL n u 7x^MM-JI/) (2. 5-v 

7MD71-JI/) bTUy>-3--r;i/i -2 - (4-^^ 




nmmZ 5 4T#btl7c6 - [ (4-^DD7xZJ|/XWzJW (2, 5- 
>?7;P^D7xZi;!/) tf U $»- 3 -<M *?)V7*>t&mt& (40 

mg, 0.0898 mmol) O^DD^^ (6 ml) M(C, MJX3MU75> (45 1, 
0. 324 mmol). 4 -v^Jl/75 J \L U v> (5 mg, 0.0449 mmol), 1 -X^;i/ 
-3 - (3 -y^WS J 7°Ptf;i/) ^My-fU'i^ (21 mg, 0.108 
mmol) ScfctfN- p- h->M'Jy> (25 mg, 0.108 mmol) £#P;l. ^rSKT 

-7 a J: ^tktis i; m& l tz , t# nfc w&ji £ mm-? 9* -> 9 

HILT, mm<t&® (41 mg, 0.0661 mmol, 73 %) *&mt*£VT'mz. 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.44 (3H, s), 3.59 (2H, d, J = 6.4 Hz), 4.44 

(2H, dd. J = 6.1, 2.8 Hz), 5.42 (1H, t, J = 6. 1 Hz), 5.95 (1H, s), 6.91 

(1H, m), 6.96-7.03 (2H, m), 7.33 (2H, d, J = 8.3 Hz), 7.41 (2H, d, J = 

8.6 Hz), 7.57 (2H, d, J = 8. 6 Hz), 7.58 (1H, d, J = 8. 1 Hz), 7.66 (1H, 
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dd, J =8.1, 2.4 Hz), 7.74 (2H, d. J = 8.3 Hz), 8.01 (1H, m), 8.49 (1H, 
d, J = 2.4 Hz), 
mp: 217-218 °C. 
MS m/z: 620 (M 4 +H). 

mmW 3 5 9: N— [ [6- [ (4-^aP7i^ZM^) (2, 5-v 




CI 



^MM3 5 1-Vnt>tlfc6- [ (4-^PP7x-JUX;U*-;U) (2, 5-v 

7^tD7i-JH tr u yy- 3 *^;U7S> (30 mg, 

0.0734 mmol) tf)v£OD**> (5 ml) jg&fC, h'Jl^7S> (12 1, 
0.0881 mmol), 4 - v;*3\>U75 / fcf'J *J> (5 mg, 0. 0367 mmol), 1 -X?MI/ 
-3- (3-y7^75/ 7"Ptr;i/) ^M-^SHItt* (17 mg, 0.0881 
mmol) *5j;tfN, N- v^^U^U » (9 mg, 0.0881 mmol) £iD;L, Mfc 

•?ATtt*l«» iffl^Lfc. # ^nM?: 7 7 -r>a ^ U *^>* 7 D 

7h^77^-C#l. ^+^>:»KX^U= l:4Jgffi««fcD»fc#iS«:i«E 

ML, 8IB<b£4fe (21 mg, 0.0425 mmol, 58 %) £fifi$*<t:l,T»fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.30 (6H, s), 3.01 (2H, s), 4.50 (2H, d, J = 

6.1 Hz), 5.93 (1H, s), 6.91 (IH, m), 6.98-7.04 (1H, m), 7.40 (2H, d, J = 

8.6 Hz), 7.55 (2H, d, J = 8.6 Hz), 7.60 (IH, d, J = 8. 1 Hz), 7.62 (III, 
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brs), 7.69 (1H, dd, J = 8. 1, 2.4 Hz), 8.02 (IH, m), 8.56 (1H, d, J = 2.4 
Hz). 

mp: 177-179 °C. 
MS m/z: 494 (MHH). 

3 6 0 : N- [ [6- [ (4-^DQ7x^X^-)|/) (2, 5 -y 

7Ji/tn7xUV) bf'J^>-3-<;H -4- 

0 

o=s=o 1 

0 

CI 

Mt&&\3 5 lTt#^nfc6 - [ (4-^DD7i-HM-A) (2, 5- 
-;7Mo7irjW (f , ;> f >- 3 /fJl'75> (50 mg, 

0.122 mmol) <DiS{7UU*?> (5 ml) jgifcK:, h'Jlfj|/7$> (21 1, 
0.147 mo 1). A-iStJ-frJ^J fcf U5?> (7 rag, 0. 0610 mmol), 1 -X^JU 
-3 - (3-y^^75/7'P^) a^tf^fS FifcBMfi (28 mg, 0.147 
mmol) &«fctfN-tf;;i/5;i'-4- (*^;U75/) ^ESS? (26 mg, 0.147 
mmol) £SD;t> MHT2«fWft^Lfc. S£#fc£^#DD**>T*&*?U 

SS«fc0$3fc#iH£«BEil«LT, gl|H<k-&«J (60 mg, 0.105 mmol, 87 X) 

'H-NMR (400 MHz, CDCI 3 ) 6: 3.35 (3H, s), 4.67-4.71 (2H, m), 5.94 (IH, 
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s), 6.53 (1H, brs), 6.90 (IH, m). 6.97-7.03 (1H, m), 7.25 (2H, d, J = 
8.6 Hz), 7.40 (2H, d, J = 8. 6 Hz), 7.56 (2H, d, J = 8. 6 Hz), 7.63 (1H, d, 
J = 8.1 Hz), 7.78 (1H, dd, J = 8. 1, 2.2 Hz), 7.86 (2H, d, J = 8. 6 Hz), 
8.03 (1H, m), 8.61 (1H, s), 8.64 (1H, d, J = 2. 2 Hz). 
MS m/z: 570 (M + +H). 

mmm 3 6 1 : n- c [6- [ (4-^dp7xzj^m-^) (2, 5-^ 



s 




7)V3>nmfS.Ts N- [ [6- [ (4-^DD7i-MMrjl/) (2, 
5-y7JWD7x-;W *?-)V\ tf 'J =y>- 3 --f )V\ *?)V\ -4- (*;U 
5JM3^U75y) ^>X75H (46 mg, 0.0807 mmol) (OhiH> (5 ml) j& 
«*fcD-7>tt* (69 mg, 0.169 mmol) fciJDAfc^ l2B#K»M^b/i. £ 

;U*7A^aTh^77^-»C#U, ^*1t> : ftBfcX^U - 4:ljgmSB«fcD*§ 
fc^H*»£Eii»UT, Sffiffc^to (40 mg, 0.0664 mmol, 83 %) £3tfe$S» 

'H-NMR (400 MHz, CDC1 3 ) 5: 3.72 (3H, s), 5.08 (2H, d, J = 4.4 Hz), 5.92 

(1H, s), 6.89 (IH, Id, J = 9.0, 4.4 Hz), 6.98-7.05 (IH, m) , 7.25 (2H, d, 

J = 8.6 Hz), 7.40 (2H, d, J = 8. 6 Hz). 7.55 (2H, d, J = 8. 6 Hz), 7.60 

(IH, d, J = 8.1 Hz). 7.81 (IH. d, J = 8. 1 Hz), 7.87 (2H, d, J = 8. 6 Hz), 
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8.02-8.06 (1H, m), 8.20 (1H, brs), 8.62 (1H, s), 9.70 (1H, s). 
MS m/z: 602 (M'+H). 

3 6 2: N- [ [6- [ (4-^DP7x_J^Mrjk) (2, 5-v 
7MD7x^) lf l J> ? >- 3 -<;!/] *3SH/] -2- (bf'Jy>- 

3-<;i/) 7-fch75 K 




WJ3 5 1T#^tlfc [6- [ (4-^DD7x-;!/X>II/7}n-;U) (2, 5- 
y7WD7i-JH fc?U^>-3->f;H *?JI/7S> (30 mg, 

0.073 mmol). 3 - fcT U SWlfflMMMtt (16 mg, 0.092 mmol), 4- 
75/) hfU^> (5 mg, 0.04 mmol), Rtf HJ X?-JU75 > (0.025 ml, 0.18 
mmol) ^dd^> (5 ml) CJS#U fflCT 1 -X^;U- 3 - (3-v 
^5 L ;U75y^Dfc!;W AMy'fSHW (17 mg, 0.089 mmol) £*Q;Lfc 0 
MK:T14l$IHft#Lfc£, SJ^attefPfiW* (0.1 ml) SflDAfc. El^ 
«^ffi»lT»6 hfc»|gja« §777->ayU*yHDYh^7^- 
C#U ^DD^> : = 30:1 »ffl«<fc9H&#H*«JBE»ttU 

T, S£B#*H#fc. #£>nfc@#£x-7^KTife#U WEfc^fc (35 mg, 
0.066 mmol, 90*) &efi*&5fc£LTfcfc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.59 (2H, s), 4.45 (2H, dd, J = 5.9, 1.5 Hz), 
5.92 (1H, s), 5.96-6.10 (1H, m), 6.86-6.98 (1H, m), 6.99-7.05 (1H, m), 
7.24-7. 35 (1H, ■). 7.39 (2H, d, J = 8. 8 Hz), 7.55-7.60 (3H, m) , 7.60- 
7.71 (2H, m), 7. 96-8. 06 (IH, m), 8.50 (2H. d, J - 1. 6 Hz), 8. 55 (1H, d, 
] = 4. 8, 1.6 Hz). 
MS m/z : 528 (MHH). 
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MMM 3 6 3: [6- (4-^Da7i^HM-^) (2, 



«#I3 3 lT#e>ftfc2- [ (4-^DD7x-;U7.;P^-;U) (2, -5 -if 
7Wo7i-JH pWH -5- (tFo^yJM^W bf'J^> (20 mg, 
0.049 mmol) (D>>7DD^> (0.3 ml) OrtCTN- *3MU^;i/# U > 

(0.011 ml, 0.10 mmol), ^WDD^Sp-- hD7x-;i/ (15 mg, 0.074 
mmol) ZMX, MfcT30#IWft#Lfc. £ StR^fi^WCOlCICTN-^^ 
^;i/*U> (0.033 ml, 0.30 mmol), *TOPD4 £ tp--M37i-;P (15 
mg, 0.074 mmol) fcj&JjOU MlCT30#fflft#Lfc. EJfcfi^ftKKTC KT 5> 
^^TSViftttia (20 mg, 0.25 mmol) &2JD*., 3£iafcT13ll#IHIft#Lfc&. 

sfyyj-lZftLtZo ^+it> : Ki?X9 L ;i/=7 : 3i£fflgB«fc Oftfc»BI*«JE» 
lit, f#£ttfc@#£A*i*->KTife#&, SIH^^ft (13 mg, 0.027 

mmol, 55 X) ^afe»<i:LT#fc. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.94 (6H, s), 5.14 (2H, s), 5.94 (1H, s), 
6.87-7.07 (2H, m), 7.39 (2H, d, J - 8. 5 Hz), 7.55 (2H. d, J = 8. 5 Hz), 
7.62 (1H, d, J = 7.8 Hz), 7.75 (1H, dd, J = 7.8, 2.0 Hz), 7.99-8.07 (1H, 
m), 8.63 (1H. d, J = 2.0 Hz). 
MS m/z: 481 (MM-H). 

$ ffiftl 3 6 4: [6- (4 -^□P7x-;U7s;i/^-;i/) (2, 5-/7MD 
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mffiM3 3 lTHe.nfc2- [ (4-^DD7x-^WzJW (2, 5-v 
7Wa7irW - 5- (tKP^yJMfJV) tiU> J > (41 mg, 

0.10 nmol) ©y^DD^^> (0.5 ml) jftlfck, (TCKlTN- ^^l/^* U > 
(0.033 ml, 0.30 mnolh ^WnD^i4--hP7irA (40 mg, 0.20 

7r>ay'J^MD7 h^7 7>r— KittU M^> : Mx^jU=4 : i& 

^ie{b^tl (52 mg, 0.090 mmol, 90 %) LT*#7c. 

'H-NMR (400 MHz, CDC1 3 ) 6: 5.33 (2H, s), 5.97 (1H, s), 6.87-6. 95 (1H, 

m), 6. 98-7.06 (1H, m), 7.39 (2H, d, J = 9.0 Hz), 7.40 (2H, d, J = 8. 5 

Hz), 7.57 (2H, d, I = 8. 5 Hz), 7.71 (1H, d, J = 7.6 Hz), 7.85 (IH, dd, J 

= 7.6, 2.0 Hz), 7. 97-8.05 (1H, m), 8.29 (2H, d, J = 9.0 Hz), 8.72 (1H, d, 

J = 2.0 Hz). 

MS m/z: 575 (M*+H). 

mm® 3 6 5: [ 6- (4-^PD7xZ^MzJW (2, 5-y7Ma 
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[6 - (4-^P0 7x^;i/XJl/^-;U) (2, 5-^7JWD7i-;W 
;Ut!Uv>- 3--f;H ^^=4-ZhD7i-J|/=*J^t-h (51 mg, 
0.089 mmol) <D ! S2UU*9> (1 ml) OICfcTN-jWHE^JfrU > 

(0.020 ml, 0.18 mmol), JfcV>-C*>5W75 > (0.012 ml, 0.11 mmol) Sin*. 

=4: 1»ffl&«fcDftfc$m&«EE»ttUfc. *#£nfc@ft£ 5M V^O tf ;i/X- 
x;HlTtt^«. 51ft U £i2ffc£f» (33 mg, 0.060 mmol, 68%) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 4.38 (2H, brd, I = 5.4 Hz), 5.06 (1H, brs), 
5.16 (2H, s), 5.94 (1H, s), 6.87-7.04 (2H, m), 7.22-7.38 (5H, m), 7.39 
(2H, d, J = 8.3 Hz), 7.54 (2H, d, J = 8.3 Hz), 7.62 (1H. d, J = 8.3 Hz), 
7.74 (1H, d, J = 8.3 Hz), 7.96-8.03 (1H, m), 8.61 (1H, s). 
MS m/z : 543 (MHH) . 

^MM 3 6 6: N- [ [6- (4-^DD7xrMM^) (2, 5 -y'7 
;M-D7xX;U) 3 -4)11 - 3 -->7y^>if>7> 



5 lT*m*>ntz [6- [ (4-^DD7xZHJl/») (2, 5- 

y*7MD7iUH tf'J v>>- 3 -<;U] *^JU7S> (28 mg, 

0.068 mmol) <F> : s>JUU*$y (0.5 ml) (TC t'TN- ^ ^JU^U* U > 

(0.015 ml, 0.14 mmol). 3 - *>7 / ^ >M> 7. )V □ 'J h* (22 
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ng, o.io mmoi) zmz, &mzxmflUHLWLtZ. Rf^mftHn^im&m^x 

T«t#a» «IHfl:^<ft (23 mg, 0.040 mmol, 59 %) %&&m&tLX 

'H-NMR (400 MHz, CDCl 3 ) <5 : 4.26 (2H, d, J = 6.4 Hz), 5.08 OH, t, I - 

6.4 Hz), 5. 91 (1H, s), 6. 86-7.06 (2H, m), 7.40 (2H, d, J = 8. 1 Hz), 7.55 
(2H, d, J = 8. 1 Hz), 7.57-7.70 (3H, m), 7.81 (1H, d, J = 7.4 Hz), 7.94- 

8.05 (2H, m), 8.11 (1H, s), 8.46 (1H, s). 
MS m/z: 574 <M*+H). 

3 6 7: N- [ [6- (4-2 an? x.~)VZ)V*=.)V) (2, 5-y7 
)^Q7x^) ^)^yjy- 3 -1)1} ttM - 3-v77-N-/f 



N— [ [6- (4-^D07x-;i/7Jl/*-;i/) (2, 5-y7MD7i^ 

;u) *3-ft\LW>-z-<M *?mh - 3-yyy /s ;>t*>x^*>7$ H 

(21 rag, 0.037 mmol) ©f hytHD77> (0.5 ml) O^T**/ 
— )V (0.003 ml, 0.073 mmol), h'J7i^M77^> (19 mg, 0. 073 mmol). 
^■C77y^M>iy<V7 , o^ (0.014 ml, 0.073 mmol) £Jjp*.. gffl 

fc#li£#E»$8U ^fE{t£#) (13 mg, 0.021 mmol. 58 X) $afi@#iL 
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xntz 



'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.70 (3H, s), 4.25 (2H, d, J = 6.4 Hz), 5.95 
(1H, s), 6. 87-7.05 (2H, m), 7.40 (2H, d, J = 8.5 Hz), 7.56 (2H, d, J = 
8.5 Hz), 7.66 (1H, d, J = 8. 1 Hz), 7.73 (1H, 1, J = 7.8 Hz), 7.81 (1H, 
dd, J = 8.1, 2.2 Hz), 7.91 (1H, d, J = 7.8 Hz), 7.99-8.09 (2H, m), 8.12 
(1H, s), 8.53 (1H, t, J = 2.2 Hz). 
MS m/z: 588 (MHH). 

miMM 3 6 8: 3 - [ [6- (4 -9 UU7 frft-fr) (2, 5-^7 



5 lmZtltz [6 - [ (4 -^□D7i^7^rjW (2, 5- 
y7MD7irW eiJy>-3--fJH *^)17=.> (31 mg, 

0. 076 mmol) ©y^DD^^> (1 ml) ®mz, Otl:Th'Jl^7 5> 
(0.032 ml, 0.23 mmol), #^TN, N-^fW^A't-fJ^DU F (0.014 
ml, 0.15 mmol) £j]Q;L, %UlZT\m m&WLfZo KJt^^U\ZQX:\ZX h U X 
3-)V7*> (0.032 ml, 0.23 mmol). »T'N, N- -J ^^-)Vts )Vn^ □ 
U F (0.014 ml, 0.15 mmol)£i£jDU MU\ZTZmfflmWlsfc<. fcfom&WZ 

Mx^«tts^ot#fc^ii^^/EiiiSL7io nztifcffiwz^ir-v-yizTVt 

mZ4t&® (18 mg, 0.036 mmol, 48 %) £Gfeil#<t LT*#£o 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.93 (6H, s), 4.44 (2H, d, J = 4.2 Hz), 4.76 
(1H, t, J =4.2 Hz), 5.93 (1H, s). 6.85-7.04 (2H, m), 7.39 (2H, d, J = 
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8.3 Hz), 7.56 (2H, d, I = 8.3 Hz), 7.58 (1H, d, J = 8.5 Hz), 7.74 (1H, 
dd, J = 8.5, 2.0 Hz), 7.98-8.06 (IH, m), 8.57 (1H, d, J = 2.0 Hz). 
MS m/z: 480 (M'+H). 

MMM 3 6 9: [6- (4-^Da7x^7M^) (2, 5-y7MO 



mmm3 6 ^tmu^mz^, nmm3 5 imzntc [6- [ u-*a 

uy^-)VX)^-Jl) (2, 5-y7W07i^) k°'Jv>-3 
--r;H ^WS> (34 mg, 0. 082 mmol), S^DDRS^^ (0.019 ml, 
0.25 mmol) SfflH. Si&fb'&fcl (16 mg, 0.034 mmol, 42 X) £Jtfi@#:£LT 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.71 (3H, s), 4.40 (2H, d, J = 6. 1 Hz), 5.07 
(1H, brs), 5.93 (1H, s), 6.87-7.04 (2H, m), 7.39 (2H, d, J = 8. 5 Hz), 
7.55 (2H, d, J = 8.5 Hz), 7.60 (IH, d, J = 7. 8 Hz), 7.70 (1H, d, J = 7. 8 
Hz), 7.97-8.04 (IH, m), 8.55 (IH, s). 
MS m/z: 467 (MM-H). 

3 7 0: N- [ [6- (4-^DD7iZJ^M-^) (2, 5-/7 



mmmz 6 8 twmo>j5miz&o. mmmz 5 iti#e.nfc [6- [ u-^d 




•a 
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□ 7x^;UX;U*^JU) (2, 5-/7UD7iUW t!'Jy>-3 

-^r;i/] *^;P75> (34 mg, 0.082 mmol), %.zfi&ik*9 >^;i/zh-;i/ 

(0.019 ml, 0.25 mmol) £IBH, filtBfc^tt (20 mg, 0.040 mmol, 49 %) £S 

'H-NMR (400 MHz, CDC1 3 ) 6 : 2.97 (3H, s), 4.37 (2H, d, I = 6. 1 Hz), 4.70 
(1H, brs), 5.95 (1H, s), 6.88-7.07 (2H, m), 7.40 (2H, d, J = 8. 3 Hz), 
7.56 (2H, d, J = 8.3 Hz), 7.65 (1H, d, J = 8.1 Hz), 7.80 (1H, d, J = 8.1 
Hz), 7.97-8.07 (1H, m), 8.61 (1H, s). 
MS m/z: 487 (M + +H). 

3 7 1: N- [ [6- (4-^no7inMM^) (2, 5-^7 
J^D7i3) /^;i/eu v>-3— r;i/] - 1 -7-fe9MU-4-b? 




&mmz 6 8 tmuonm\z&K>. »3 5 lx^t^nfc [6- [ u-^o 

P7x-Jl/X;U*-;i/) (2, 5-y7MD7i-JW *=?)V\ tTU> ? >-3 
—OH ;*3MU75> (34 mg, 0.082 mmol). Ml -7-fe^-4-tf^>J v 
>#;U#-;U = £ □ U K (56 mg, 0.25 mmol) £ffl<^. 1gfBte£$3 (24 mg, 
0.043 mmol, 52 %) ZM&feViMMt LTt#fc. 

'H-NMR (400 MHz, CDC1 } ) <5 : 1.58-1.79 (2H, m), 1.82-1.95 (2H, m), 2.09 

(3H, s), 2.30-2.41 (1H, m), 2.59-2. 70 (1H, m), 3.03-3.13 (1H, m), 3.82- 

3.92 (IH, m), 4.41-4.53 (2H, m), 4.55-4.63 (1H, m), 5.90-5.98 (2H, m), 

6.85-6.94 (IH, m), 6.97-7.04 (1H, m), 7.40 (2H, d, J = 8. 5 Hz), 7.55 (2H, 

d, J = 8.5 Hz), 7.60 (IH, d, J = 8. 1 Hz), 7.66 (IH, d, J = 8. I Hz), 
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7.98-8.05 (1H, m), 8.53 (1H, s). 
MS m/z : 562 (M'+H) . 

3 7 2: [6- (4-9nnyx.-)lZ)lfr-M (2, 5-y'7MD 



*»J3 3 lT#e>n^2- [ (4-^PP7xr:;i/^;i/)jN-;i/) (2, 5-^ 
7MD7iZJ|/) /^;H -5- £U^> (50 mg, 

0.12 mmol) 0y?DD^^> (2 ml) mWz. Ot)CTtf'J^> (0.040 ml, 
0.49 mmol). fr^T* 2 n U ¥M * )V (0.019, 0.24 mmol) £JP;L, ^fi£Tl 

mmmwLtco Rmu^m\z^x:\zT9uu^m.^)v (0.019, 0.24 mmoi) £ 

7-yyay | J*^D7h^77^-i:#U / \^+f> : g^X3\>U=4 : ljg 

&ffl&K)mcftm&ffiEEMmLtzo %zntzm*^*v>\zTm.w&. 

^fS^tl (50 mg, 0.11 mmol, 88 %) *&&MWt bTtffco 

'H-NMR (400 MHz, CDCl 3 ) <5 : 3.81 (3H, s). 5.18 (2H, s), 5.95 (1H, s), 

6.89-7.04 (2H, m), 7.40 (2H, d, J = 8. 5 Hz), 7.55 (2H, d, J = 8. 5 Hz), 

7.65 (1H, d, J = 8. 1 Hz), 7.78 (1H, dd, J = 8.1, 2.2 Hz), 7.97-8.03 (1H, 

m), 8.64 (1H, d, J = 2. 2 Hz). 

MS m/z: 468 (M'+H). 

UMM 3 7 3: [ 6- [ (4 UU7 jl-)17s)1*-)1) (2, 
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#3 7 3 -AR#&ttft3 7 3 - B) 




ci 



%%mz 3 5T#£>ft7c [6 - [ (4-^OD7i-JUJ^-;W (2, 5 

-/7Md7i-W tfu^>-3--r;u] *;wftK (100 mg, 

0.25 mmol) Cy^DD^> (3 ml) ®mz. N-jWUtJUsfc'J > (32 1, 
0.29 mmol), ttiftt: H □ * ->;i^7 5 > (26 mg, 0.36 mmol) ^r*PA, g^lCT3 
Braft#Ufc. RJ6»ttfc5># UT, ttftHMMc** h'J 

SSLT, «3BStt#3 7 3 -A (fl&BSttfc'&fcl) (79 mg, 0.19 mmmol, 72 X) £ 
aM*tlt, tRiaSttfr 3 7 3 - B <SStt<ffc-&4fc) (17 mg, 0.040 mmol, 

17 x) &&&wmtVTmc. 

3 7 3 - A 

'H-NMR (400 MHz, CDC1 3 ) 6: 5.97 (IH, s), 6.91-6.96 (1H, m), 6.99-7.05 
(1H, m), 7.40 (2H, d, J = 8. 6 Hz), 7.56 (2H, d, J = 8. 6 Hz). 7.66 (1H, d, 
J = 8.1 Hz), 7.78 (IH, s), 7.96-8.02 (2H, m), 8.14 (IH, s), 8.75 (1H, d, 
J = 1.7 Hz). 

1R (ATR) cm": 3237, 1589, 1594, 1475, 1428, 1394, 1322, 1280, 1236, 
1151, 1083, 1014. 
mp: 187-188 °C. 
MS m/z: 423 (M*+H) . 
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3 7 3 - B 

•H-NMR (400 MHz, CDC1 3 ) <5 : 5.98 (1H, s), 6.91-6.97 (1H, m), 7.00-7.06 
(1H, m), 7.40 (1H, s), 7.41 (2H, d, J = 8. 6 Hz), 7.57 (2H, d, J = 8.6 
Hz), 7.71 (1H, d, J = 8.3 Hz), 7.90-8.02 (2H, m), 8.41 (1H, dd, J = 8.3, 
2.1 Hz), 9.00 (1H, s). 

IR (ATR) cm-': 3037, 1569, 1492, 1430, 1394, 1324, 1276, 1236, 1153, 
1081, 1012. 
mp: 194-196 °C. 
MS m/z: 423 (MHH). 

nmm 374: 6- [ (4-^dd7xzmm^) (2, 5-v7>>u^-n 

o=s=o 

0 

CI 

mmm3 3 [6- [ (4-^pd7xzmm-;w (2, 5 

-y7MD7xZJH m-m tr u v>y- 3 -ov\ tifrftym (80 mg, 
0.19 mmol) ©y>7DD^^> (5 ml) ®miZ, hUX3Ml/7S> (32 I, 0.23 
mmol), 4 -y/f^7S / fcf 'J >*> (12 mg, 0.095 mmol) > 1 -X^Jl/- 3 - 
(3 - i>^)V7^yy°u\fi)V) XfrXV'f ^Ft&mm. (44 mg, 0.23 mmol) £ 
= /7^;U->^D^\+^> (30 1, 0.23 mmol) £jJ0;L, ^(CT4.5B# 

mKmmvtz. if»nfcM$77r/ayUAyM7A^D7h^ 
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T, SUH-fb^* (58 mg, 0.11 mmol, 59 %) LT»fc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 0.95-1.80 (1IH, in), 3.32 (2H, d, J = 6.4 Hz), 
5.98 (1H, s). 6.13-6.16 (1H, n). 6. 90-6.96 (1H, m), 7.00-706 (1H, m), 
7.40 (2H, d, J = 8.6 Hz), 7.55 (2H, d, J = 8.6 Hz), 7.69 (1H, d, J = 8.3 
Hz), 7.97-8.02 (1H, n), 8.13 (1H, dd, J = 8.3, 2.2 Hz), 8.94 (1H, d, J = 
2.2 Hz). 

MS m/z: 519 (MHH). 

mMM 3 7 5: 6 - [ (4-^DD7irHM^) (2, 5-y7Mo 



^3 3 8tfft&nfc [6 - [ (4-^P07xz;i/7W-;W (2, 5 
-y7WD7iZJW tf'Jy>-3-fJH t>)V#>W. (80 mg, 

0.19 mmol) <Di?9uu*$> (5 ml) hUlf^75> (32 1, 0.23 

mmol), 4-^/^75/ tfU> f > (12 mg, 0. 095 mmol), l-X^;U-3- 
O-v^^TS/^Ptf;!/) fcMSM S FJfilltt (44 mg, 0.23 mmol) 43 
&T$2 -75 7- 5 -^□□fcf'J> ? > (29 mg, 0.23 mmol) ^iSiIT5 

&*®m&& ^»»fttt*TJi i;»g» u/t . » e> ntmsir -> * a 

LT. 8flE{b'&«J (27 mg, 0.051 mmol, 27 X) LTllfc. 




ci 
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'H-NMR (400 MHz, CDCI 3 ) 8: 6.04 (1H, s), 6.92-6. 97 (1H, m), 7.01-707 
(1H, m), 7.42 (2H, d, J = 8.6 Hz), 7.57 (2H, d, J = 8. 6 Hz), 7.75 (1H, 
dd, J = 9.1, 2.4 Hz), 7.80 (1H, d, J = 8. 1 Hz), 7.97-8.01 (1H, m), 8.26 
(1H, dd, J = 8. 1, 2.2 Hz), 8.28 (1H, d, I = 2.4 Hz) 8.33 (1H, d, J = 9. 1 
Hz), 8.51 (1H, s), 9.12 (1H, d, J = 2. 2 Hz). 
MS m/z: 534 (M'+H). 

nt&m 3 7 6: N' , N' -jtt^fr- 6- [ (4 - 7 P □ 7 x - ;U7JUfrX 
M (2, 5-y7MD7iZjP) -3^>&h K:? v K 



«0J3 3 8Tf#bn7c [6- [ (4-7PP7xZiJl>7JP*x;i/) (2, 5 

-/7Ji'tn7i-W tfUv>-3-<;u] *)i#ym (so mg, 

0.19 mmol) <Dv7PP;*^> (5 ml) mWL\Z. HJX3Ml/75> (32 I, 0.23 
mmolK 4 - y^W5 J fcTU v> (12 mg, 0.095 mmol), 1 -X^U- 3 - 
(3 -> J ^5 1 ;U7Sy7*Dtr;U) *;U#^-f5 KttKtt (44 mg, 0.23 mmoD *5 
cfct^l, 1 -v^^l/t K7y> (21 1, 0.23 mmol) SrjjQA. MU\ZXmm 

7^-K#U v^7 0 0^^> : = 50:l^tH^ckOt#fc^®^ME 

ISIT, «IB^b#«9 (60 mg, 0.13 mmol, 68 X) LTftfc. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 2.57 (0.9H, s), 2.72 (5. 1H, s), 5.98 (1H, s), 




0 Me 



CI 
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6.48 (0.1 5H, s), 6.90-7.06 (2. 85H, m), 7.41 (2H, d, J = 8. 6 Hz), 7.56 

(2H, d, J = 8.6 Hz), 7.68 (1H, d. J = 8. 1 Hz), 7.97-8.04 (1H, id), 8.13- 
8.17 (1H, m), 8.94 (0.85H, s), 9.07 (0. 15H, s). 
MS m/z: 466 (M + +H). 

3 7 7: N' ~ (77>-2-^J^Jl/) -6- [ (4-^DD7ir 
(2, 5-y7Mo7x-JO ru^&bK^vF 



mmM3 3 SUmZtltc [6- [ (4-^DD7x-;i/XJl/*:i;U) (2, 5 
-/7JI/ta7i^) ;*t°;H fc!Uv>-3--nH ts)V^ym (80 mg, 
0.19 mmol) (DWuu**?y (5 ml) mWi\Z. hUX^;U75> (32 1, 0.23 
mmol), 4-^^f-)U75. / tf U v> (12 mg, 0.095 mmol), 1-X3MI/-3- 
(3-v^7Ml/75/7°nifc?)U) ilMy^SFM (44 mg, 0.23 mmol) £ 
cfctf2 -77>t h*7vH (29 mg, 0.23 mmol) £tJP*., ^{£T7. SH^jgft 

* £ » a^tktjiis wttw l fco # e> nfc Ml t ^ *> a , 
UfcrnifaLtco % zntzmmz y ? v y^ •> u # 7A^D7h^7^- 

fcttU y'7PD/^>: = 50:l8FffigB«fc 9t#fc#B£MffML 

fc. #6nfca^v^DD^^>-A+D->«l:DfilSai, ffGfcfttt (58 
mg, 0.11 mmol, 58 85) &fiM*tlTifc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 6.01 (0.7H, s), 6.02 (0.3H, s), 6.55 (0. 7H, 
dd, J = 3.4, 1.7 Hz), 6.91-6.96 (1H, m), 6.99-7.04 (1H, m), 7.21 (0. 7H, 
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d, J = 3.4 Hz), 7.41 (2H, d, J = 8. 6 Hz), 7.53 (0.3H, dd, J = 1.7, 0.7 
Hz), 7.56-7.60 (3H, m), 7.74 (1H, d, J = 8.3 Hz), 7.77 (0. 3H, d, J = 8. 8 
Hz), 7.95-7.99 (1H, m). 8.15-8.19 (1H, m), 8.99 (0.3H, s), 9.03 (1H, d, 
J = 2.2 Hz), 9.14 (0.7H, brs). 9.67 (0. 7H, brs), 9.98 (0. 3H, brs). 
MS m/z: 532 (M'+H). 

3 7 8: N— [ [6- [ (4 - 0 □ □ 7i X JUTJUfr- )U) (2, 5-y 
7Jl^D7x:i;U) \LVJy-Z--{M ^^)V\ - (E) -3- (If 

U> ? >-4— i)V) 77U;i/7$K 



Hli#J3 5 lTl#bft£ [6- [ (4-^DD7xz;PXMZjl/) (2, 5- 
y7J^P7i-^) ^^;H lf'Jy>-3-<JH *?)17 5.> (41 mg, 
O.lOmmol), (E) - 3- ( M U i> >- 4 )V) 7 5 U Jim (15 mg, 0.10 
mmol), b 1 —*—)V (14 mg, 0.10 mmolh RtfN-^^fr 

^)lt^)> (0.011 ml, O.lOmmol) «y^DD^> (1 ml) mWz. O'Cf'T 
i-x^;u-3- (3-~7;*^7S/7oif;u) ^JUtfiM =• Kt£iM£ (19 
mg, O.lOmmol) ZDa*.. ^lCT19fWJft#U£ 0 £l£?g£^£MnSW7jcK 

b nfc m £ 7 ? y -> i -> u # y ^ £ D 7 h ^ ^ 7 ^ - K ft l . »se x 3=- )vm 
fcffl£<omzttwzM.i£mmi,tz. t#bftfc@&£vx^;ux-7;utcTi$fc*f^ 

33xU ^I2fb-&^ (35 mg, 0.065 mmol, 65 %) *&&mfot Vmtzo 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 4.53-4.66 (2H, m), 5.93 (1H, s), 6.09-6.17 
(1H, m), 6.57 (IH, d, J = 15.6 Hz), 6.86-6. 93 (1H, m), 6.96-7.04 (1H, m), 
7.34 (2H, d, J = 5. 9 Hz), 7.40 (2H, d, I = 8. 5 Hz), 7.56 (2H. d, J = 8. 5 
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Hz), 7.60 (1H, d, J = 15.6 Hz), 7.61 (1H, d, J = 8. 1 Hz), 7.74 (1H, dd, 
J = 8. 1, 2.2 Hz), 7.99-8.06 (1H, m), 8.59 (1H, d, J = 2. 2 Hz), 8.64 (2H, 
d, J = 5.9 Hz). 
MS m/z: 540 (M'+H). 

mmm 379: [6- [ (4-j/pa7i^xM^) (2, 5-^y)i^ 
□ 7x-;u) bfUv>-3-<;u] (f^jWJ y-\-QV) 



n»j3 7 %t.wfa<r>-fimz&v). nmM3 3 smzntz [6- [ u-zu 

0 7x-^X;UtJn-;U) (2, 5-y7J^D7i^) tfU^>-3 
7j;P#>i? (212 mg, 0.50 mmol), RXS^t^z)^ ij > (0.047 ml, 
0.50 ramol) ^fS^k^ (240 mg, 0.47 mmol, 94 %) *&&mfct UT 

»&. 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.61 (2H, or s), 2.74 (2H, br s), 3.69 (2H, 
br s), 4.04 (2H, br s), 5.97 (1H, s), 6. 88-6.95 (1H, m), 6.98-7.06 (1H, 
m), 7.41 (2H, d, J = 8.5 Hz), 7.57 (2H, d, J = 8.5 Hz), 7.73 (1H, d, J = 
8.1 Hz), 7.79 (1H, dd, J = 8. 1, 2.2 Hz), 7.95-8.02 (1H, m), 8.64 (1H, d, 
J = 2.2 Hz). 
MS m/z: 509 (M'+H). 

3 8 0: [6- [ U-^aD^x-jl/Xjl/frrJU) (2, S-i?7)l>* 
□ 7x~JU) tf'J v>-3-*fJl/| (1, l-mV-U 6 -ft 

^l/fr'J >-4 -1)1) Uk&faA) Rtf [6 - [ (4 -7dP7x- 
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jUXJMvTjk) (2, 5 -y7;^D7x^l>ll/) *5MH fcf 'J v>- 3 jk3 



[6- [ (4-^DD7i^JVXM-JW (2, 5-y7MD7i^) 

tru^">-3— r;w (5 1 ^ : t;^u>-4-<;i/) ^^y> (153 mg, 

0.30 mmol) OS?* (3 mi) 3 (96 mg, 

0.36 mmol) £5K^Tf'T*PA, MKT2I$!HH*#U&. SfcMSrv^DO* 

l:2fcffl«M:Dftfc#Ii£«E*«bT, *IBfl;£4&A (fi«£fc£40 (81 mg, 
0.15 mmol, 50 X) *Sfet»*tLT#, v?DP*?> : = 10:1$ 

ffl«a5«kOf»fc»Hfe»BE»*bT. ggSfk^B (ifi5«ttft^«!») (73 mg, 0.14 
mmol, 46 %) Z&&B*tLTmz, 



'H-NMR (400 MHz, CDCI 3 ) 6: 3.10 (4H, brs), 4.13 (4H, brs), 5.99 (1H, s), 
6. 88-6. 93 (1H, m), 7.00-7.06 (1H, m), 7.42 (2H, d, J = 8. 5 Hz), 7.58 (2H, 
d, J = 8.5 Hz), 7.79 (IB, d, J = 8. 1 Hz), 7.86 (1H, dd, J = 8. 1, 1.7 Hz). 
7.97-8.02 (1H, m), 8.71 (1H, d, J = 1.7 Hz). 
MS m/z: 541 (M + +H). 



"H-NMR (400 MHz, CDC1 3 ) <5 : 2.70-3.00 (4H, m), 3.74 (1H, brs), 4.10 (2H, 
brs), 4.63 (1H, brs), 5.98 (1H, s), 6.88-6.94 (1H, m), 7.00-7.06 (IH, m), 
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7.42 (2H, d, J = 8.6 Hz), 7.58 (2H, d, J - 8. 6 Hz), 7.77 (1H, d, J = 8. 1 
Hz), 7.84 (1H, dd, J = 8. 1, 2.2 Hz), 7.98-8.02 (1H, m), 8.70 (1H, d, J = 
2.2 Hz). 

MS m/z: 525 (MHH). 

3 8 1: N- (3 -*?-)),tt"7u\!.)V) -6- [ (4-^DD7i^ 
7JMs~;|/) (2, 5-/7MD7i^) m^>75 K 



IIJ£0!|3 7 8 tfitf£<Djjfe\Z&y, nffiM3 3 8t#^fc [6- [ 
D7i-;W^ZJ1/) (2, 5-y7)l/t07x^) *3\H/] tf'J^>-3 
-- T;U] J3AX>® (212 mg, 0.50 mmol), &tf3 - tf-frtt-Ju \d)V7^ > 
(0.055 ml, 0.50 mmol) ^ffifc^tl (238 mg, 0.47 mmol, 93 %) £Q 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.92-2.01 (2H, m), 2.14 (3H, s), 2.63 (2H, t, 
J = 6.8 Hz), 3.58-3. 64 (2H, m), 5.99 (1H, s), 6.57-6.64 (1H, m), 6.90- 
6.97 (1H, m), 6.99-7.06 (1H, m), 7.41 (2H, d, J = 8. 5 Hz), 7.56 (2H, d, 
J = 8.5 Hz), 7.71 (1H, d. J = 8.1 Hz), 7.96-8.03 (1H, m), 8.16 (1H, dd, 
J = 8.1,2.2 Hz), 8.96 (1H, d, I = 2. 2 Hz). 
MS m/z: 511 (M'+H). 

3 8 2: N- (3-^^)V7,)Vt^)^n\f)l) -6- [ (4-^PD7 

x-;U7JUfr-;U) (2, 5 -v7Jl/^a7x-jl/) -3^>7$H 

(fc£t)A) R^CN- (3 -^)V7,)Vy^< =-)l7°n¥)\s) -6- [ (4-^D 

D7xZJI/7J^^I/) (2, 5-/7MD7irj|/) ~ J^>7$ 
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a 



n- (3-p<^;i/^^yok!;i/) -6- [ (4-^do7i-mw-;w 

(2, 5-y7MP7x"W -nf>75F (153 mg. 0.30 mmol) 

©^*DD.**> (3 ml) mmz* 0tl:T3-7DOMlf@g (*&£65X£l 
±) (96 mg, 0.36 mmol) ZfiaZ., MKT 3l*fflft#l/fc. &J&I£4fc£l&£ 

^^x-x^tTi^M, 3JRU mZitSWA (53 mg, 0.098 mmol, 32 %) 
UikGWlB (68 mg, 0.13 mmol, 43 %) &&&m&t LT?#fc. 



'H-NMR (400 MHz, CDC1,) 5 : 2.20-2. 30 (2H, m), 2.98 (3H, s), 3.17 (2H, t. 
1 = 6.8 Hz), 3.65-3.72 (2H, m), 5.99 (1H, s), 6.82-6.88 (1H, m), 6.90- 
6.97 (1H, m), 6.99-7.06 (1H, m), 7.41 (2H, d, J = 8. 5 Hz), 7.56 (2H, d, 
J = 8.5 Hz), 7.72 (1H, d, J = 8. 1 Hz), 7.96-8.02 (1H, m), 8.16 (1H, dd, 
J = 8. 1, 2.2 Hz), 9.00 (1H, d, J = 2.2 Hz). 

MS m/z: 543 (M'+H) . 

'H-NMR (400 MHz, CDC 1 3 ) 6: 2.11-2.23 (1H, m), 2.26-2.37 (1H, m), 2.63 
(3H, s), 2.78-2.86 (1H, m), 2.92-3.00 (1H. m), 3.51-3.61 (1H, m), 3.66- 
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3.75 (1H, m), 5.99 (1H, s), 6.90-6.98 (1H, m), 6.99-7.06 (1H, m), 7.40 
(2H, d, J = 8.5 Hz), 7.55 (2H, d. J = 8. 5 Hz), 7.69 (1H, d, J = 8. 1 Hz), 
7.88-8.01 (2H, m), 8.22 (1H, dd, J = 8. 1, 2.2 Hz), 9.08 (1H, d, J = 2.2 
Hz). 

MS m/z: 527 (M*+H). 

mmm 3 8 3 : 2 5 - [ (3-;/aalfU^>-4--fJl/) (2, 5 



###J3 Z-Qn^nt^J^mms- (6-^PP-3-tfU^) o-x^mu 
(164 mg, 0.70 mmol) C7)x*/-;U (7 ml) mmzmfefrMiti- h U 0 A?K^ 

m (7 mi) sor:\zTmr*mwvtzo £j«&«^£Tft£Pb£&, 
t«i»u zmzMizmmv, 6-?aa-3-w y>?*-)izn 

###J4 8T#e.nfc3-^PP-4- [ (2, 5-y7MD7i-;W -t 
h*D*->*3MU] trUv> (153 mg, 0.60 mmol) <Di?#UU*f> (3 ml) ® 
mz, 0'ClCThUX5 i ;i/7 5> (0.167 ml, 1.20 mmol), %.^T~i&<k*? >7> 
(0.070 ml, 0.90 mmol) SriPA, ^fl£T2l$fJ8fl£#bfc, 

#bnfc»N, N-y/f»A7SH (3 ml) /g^lC. 6-£cm-3 
-tTU i?>tt-)V(DN, N-y^f J^A75 K (2 ml) ^^T^Bfe 
#'J#A (100 mg, 0.72 mmol) fciJD*., MtT18l^raft^Ufc. KfoMS® 




•a 
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P7h^77^-H#U ^=Ht> : »f^=17 : 3i3£Bg&cfc 9&fc#H* 
tt£ftttL mttt&Vo (111 ng. 0.29 mmol, 48 X) fcefiH#£l/T*fc. 
'H-NMR (400 MHz, CDCI 3 ) 6: 6.04 (1H, s), 6. 95-7.05 (2H. m), 7.10-7.20 
(1H, n). 7.25 (1H. d, J = 8. 1 Hz), 7.57 (1H, d, J = 5. 1 Hz), 7.60 (1H, 
dd, J = 8.1, 2.5 Hz), 8.31 (1H, d, J = 2.5 Hz), 8.54 (1H, d, J = 5.1 Hz), 
8.59 (1H, s). 
MS m/z: 383 (M + +H). 

%fam 3 8 4: 2 5 - [ ( 3 - ^ □ □ M 'J V>- 4 ->f JV) (2, 5 



2-£DO-5- [ (3-^PDt!U5?>-4-'f;W (2, 5-^7WD7 
x-;P) pWI^*] tTUv> (109 mg, 0.28 mmol) cd^/--;i/ (4 ml) ft 
f&fC, 31X®K^k*iS* (2 ml) RtX-t^U •7*f f >i?7N7> ; E-^AE7j<fntl 
(30 mg) £JraAMCTl7l$fiaK#Ufc. Sl&^ttfcMx^U^in^.. » 

£MEE»ttl/fc. »777yay | J*^W7Ai'D7hy77^-(I#l, 
'\^1i-> : MX^;U=17 : 3 ftma«fcDfcfc#iI&«ffiilttU Sfcfc^tt 
(108 mg, 0.26 mmol, 92 X) UT*tfc 0 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 6.26 (1H, s), 6.94-7.03 (1H, m), 7.06-7.15 
(1H, m), 7.44 (1H, d, J = 8. 3 Hz), 7.50-7.56 (1H, m), 7.89 (1H, dd, J = 
8.3, 2.7 Hz), 8.12 (1H. d, J = 5. 1 Hz). 8.59 (IH. d, J = 2.7 Hz), 8.61 
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(1H, s), 8.66 (1H, d, J = 5. 1 Hz). 
MS in/z: 415 (MHH). 

3 8 5: 5- [ U> ? >-4--r;U) (2, 5-^7;kfrD 



2-9UU-S- [ (3 -^□□tf , Jv>-4--f M (2, 5-y7;i/tD7 
*3-)V7.)V*~)V] tf'J^> (66 mg, 0.16 mmoi) ©7t hzh'JJl' 
(2 ml) fcifcfc, 7y(fc;*JU'7A (94 mg, 1.60 mmol), S.tK^krh77x- 
jl/^^-7A (134 mg, 0.32 mmol) fciJQA, \mffltU%mffi. l>tz„ KfomS 

QmzttmZffifcm&L, m^itG® (4.5 mg, O.Oll mmol, 7 X) 

'H-NMR (400 MHz, CDCl 3 ) <5 : 6.26 (1H, s), 6.93-7.13 (3H, m), 7.50-7.56 
(1H, m), 8.01-8.08 (1H, m), 8.13 (1H, d, J = 5. 1 Hz), 8.48 (1H, d, J = 
2.2 Hz), 8.60 (1H, s), 8.66 (1H, d, J = 5. 1 Hz). 
MS m/z : 440 (M + +H+MeCN) . 

3 8 6: N' - [6- [ ( 4 - 7 D □ 7 3L-)V7,)V*~)V) (2, 5-v 
*?-)V] e»J v>-3 -<^^^'Jx>] -2-ft7i> 
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o=s=o 

CI 

&ffiW3 3 5T'#enfc [6- [ (4-^DD7i-J^Jl/*-JW - (2, 5 
-^7MP7i-W trUv>-3-<;H #;i/A*JI/xfc K (lOO mg, 

0.245 mmol), &J;tf2 -ft7i >#;|/#k v K (41.7 mg, 0.294 mmol) 
£x^y-;U (3 ml) fc»«¥U 3BPSISfit!IJfl/fc. tffUiUfcB#*^b, 

(91.0 mg, 0.171 mmol, 70*) *&&mWtLX%tc> 

'H-NMR (400 MHz, CDC1 3 / DMS0-d 6 ) 5: 5.98 (1H, s), 6.93-7.01 (1H, m), 
7.02-7.09 (1H, m), 7.14-7.20 (1H, br m), 7.42 (2H, d, J = 8. 5 Hz), 7.57 
(2H, d, J = 8.5 Hz), 7. 62-7.73 (2H, br m), 8. 02-8.20 (3H, m), 8.95 (1H, 
s), 11.5 (1H, s). 

IR (ATR) cm" 1 : 3302, 1655, 1597, 1541, 1489, 1419, 1394, 1321, 1279, 
1149, 1078, 1016, 966, 889, 831, 822, 762, 725, 710, 611, 552. 509, 465. 
MS m/z: 532 (M'+H). 

mmm 3 8 7: 6 - [ (4-^nn7xrMM^) (2, 5-z?7)\,jrn 



o 




CI 



»#13 3 8T'%t>ntz [6- [ (4-^DD7x-;i/7JU*-;i/) (2, 5- 

y7Mo7irW *^;H bf 'J v>- 3 #;U#>^ (100 mg, 
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0.236 mmol) <T>V9uu*$y (4 ml) ^-^n'J K (1.00 ml), 

feo Elfc«c&«8ftHU ftf>nfc8a££>>*nP**> (6 ml) t«F»Ufc«, 
28$ 7> ; E-77K (2 nl)*Jn;tfc. fiffi«&SiaT3B#IHJJI#l,fc&, l££lk 

ft*?*, £j;tfx^/-;i/TSfc#&, x*/-;Ucfc os^ll, 8UBfl:'&* 

(47.9 mg, 0.113 mmol, 46*) £Bfe0#£: UT#£. 

'H-NMR (400 MHz, CDC1 3 / DMS0-d 6 ) 5: 6.00 (1H, s), 6.38 (1H, br s), 
6.94-6.99 (1H. m), 7.02-7.08 (1H, m), 7.43 (2H, d, J = 8. 5 Hz), 7.56 (2H, 
d, J = 8.5 Hz), 7.67 (1H, d, J = 7.6 Hz), 7.65-7.75 (1H, br m), 7.99- 
8.04 (1H, m), 8.26 (1H, dd, J = 8. 1, 2.4 Hz), 9.12 (1H, d, J = 1.7 Hz). 
1R (ATR) cr': 3442, 3165, 2954. 1670, 1624, 1595, 1496, 1410, 1373, 
1313, 1279, 1232, 1 176, 1 147, 1086, 1012, 831, 816, 754, 710, 667, 606, 
552, 499, 465. 
MS m/z: 423 WW. 

HJSfll 3 8 8: 6- [ (4-^DP7xZMM^) (2, 5jzJ£2JldtE 



%W§\Z 3 8T*#e>nfc [6- [ (4-^QD7i-KMCJW (2, 5- 

y7Wa7i-W eu> J >-3--r;H ti)i#>& (100 mg, 

0.236 mmol) <Di/2uu*5>> (4 ml) SSHBftK:. 5=-*x;U£ □ U K (1.00 ml). 
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££tfN, N-^^**A75H (I SI) £tOA£ft, 6Pf MgffiTftttLfc. 
M^S^Hl- U6hfc8it^DD>^> (6 ml) N 
-*^;HEJM*U> (51.8 1, 0.472 mmo I). *5<fctf4 -p^^Uv^ □'s+S/^ 
7^> (37.4 1, 0.283 mmol) £Jo*fc. E£fc£MT18l$Mft8iLfcft, 

*V*T!«l^*i'tfAT?l£«U lift. #&nfcg||*75 5/*>a*>U*y 

&BU mUtSW (70.3 mg, 0.135 mmol, 57S) *&&®%t LT#£„ 
'H-NMR (400 MHz, CDC 1 3 ) 6:0.92 (1.8H, d, J = 6. 6 Hz), 0.96 (1.2H, d, J 
= 6.4 Hz), 1.05-1.30 (3H, m), 1.32-1.43 (0. 6H, m), 1.55-1.83 (4. 4H, m), 
2.03-2.12 (1H, m), 3.86-3.97 (0. 6H, m), 4.20-4.28 (0.4H, m), 5.88 (0.6H, 
d, J = 7.1Hz), 5.98 (1H, s), 6.18 (0.4H, d, J = 7. 3 Hz), 6. 90-6.96 (1H, 
m), 6.98-7.06 (1H, m), 7.41 (1.2H, d, J = 8. 1 Hz), 7.41 (0. 8H, d, J = 

8.1 Hz), 7.56 (1.2H, d, J = 8. 1 Hz), 7.57 (0. 8H, d, J = 8. 1 Hz), 7.67- 
7.72 (1H, m), 7.97-8.05 (1H, m), 8.10-8.18 (1H, m), 8.93 (0. 6H, d, J = 

2.2 Hz), 8.96 (0.4H, d, J = 2.2 Hz). 

IR (ATR) cm' 1 : 3381, 2935, 1643, 1595, 1525, 1489, 1394, 1317, 1281, 
1234, 1171, 1 147. 1078, 1016, 966, 897, 831, 823, 764, 729, 609, 548, 
469, 413. 

MS m/z: 519 (M*+H). 

MtikM 3 8 9: 6 - [ (4-^aP7i-J^Mz^) (2, S-WMa 
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CI 



mmm 3 3 8-e*#b ntc [6- c (4-^dd7i-k^-ji/) (2, 5- 

y'7WD7i-W e'Jy>-3-fJH ^j;P^>m (100 mg, 

0.236 mmol) Cy^DD/^> (6 ml) IWl, N - ^)V^)V^ U > (77.7 
1, 0. 708 mmol). O - * 3^ k K □ * S'JUT' 5 (23.6 mg, 0.283 

mmol). *s<ktf l-x3^-3- (3-->*^^;U7 5/ynhr;U) *;UjH^5 
Kff&tt (54.3 mg, 0.283 mmol) £*nAfc. K0f&£ 1 m%WRV9L&h1t&* 
fh7tKD77> (1 ml) £}JD*.fc. Kfcifc£18l$MMTl*#bfc1& 

(55.1 mg, 0.122 mmol, 52*) &&&B3it bT#fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.90 (2.4H, s), 3.97 (0. 6H, s), 5.97 (0. 2H, 
s), 5.98 (0.8H. s), 6.90-7. 07 (2H, m), 7.39-7.46 (2H, m), 7.54-7.59 (2H, 
m), 7.63 (0.2H, d, J = 8. 3 Hz), 7.73 (0.8H, d, J = 8.1Hz), 7.94-8.00 (1H, 
m), 8.10-8.15 (1H, m), 8.76 (IH, br s), 8.92 (0. 8H, d, J = 1.7 Hz), 9.01 
(0.2H, d. 1 = 1.5 Hz). 
MS m/z: 453 (MHH). 

MMM 3 9 0 : n, n-v^^u- [6- r xx;u;up3frx;u) 

(2. 5-^7MQ7x^) *±M g'J5?>-3— f JU] ^)V7^y 
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°tOo 

mMM3 3 5T*te>ttfc [6- [ (4-^D0 7x^XMrjW (2, 5- 

y7MP7i^) eys»-3— op] *;^fkH (100 mg,. 

0.245 nnol) , y^^7$>©fh7tF077>ili (2.0 M, 0.25 ml, 
0.50 mmol) RtXBBt (0.029 ml, 0.51 nnol) £1, 2-v^ODX^> (5 
ml) izmm^fc^ %M\ZTbi)7'th*i'&*<tftVX1-hVV& (115 mg, 
0.515 mmol) ZMXtCo SICT3BMft»l/fca, K^^fC®fnSW7KR 

zmz ffi&mm vxm e. tut mmtm &77-r>ayu^'Mo7h^77-f 

-KttU *9J-)V = 40:1 igfflgBJ; 0#fc#®£MEE28Sl& 

LT, £lfi@#£#£. ^e>nfe@#^A^+h>(CT»L^f3ib^ (88 mg, 
0.20 mmol, 82%) £SM>*£l>Tf#fc. ' 

'H-NMR (400 MHz, CDC 1 3 ) 5: 2.23 (6H, s), 3.43 (2H, s), 5.94 (1H, s), 
6.88-6.98 (1H, m), 6.98-7. 06 (1H, m), 7.38 (2H, d, J = 8. 6 Hz), 7.52- 
7.62 (3H, m), 7.71 (1H, dd, J = 8.1, 2.1 Hz). 7.98-8.08 (1H, m), 8.51 
(1H, d, J = 2.1 Hz). 
MS m/z : 437 (M*+H). 

mmm 391: n- c [6- c (4-^dd7xzw^) (2, 5-v 
7MQ7i^) fcru^>-3-<JH ex (2-/i-*-> 
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mmms 3 srnzntc [6- [ u-^dp^xx^x^xu/) (2, 5- 

y7JWD7i-iW *3-)V\ \dW>- 3 -<M T^UAJUxt: K (100 mg, 
0.245 mmol) , 7^> (70 mg, 0.53 mmol) 

m (0.029 ml, 0.51 mmol) £ 1 , 2-v^ODX^> (5 ml) K^Lfc^, 
^^ThU7-fch + ->7K^t:^^^-^hU^A (115 mg, 0.515 mmol) £*n*. 

>:B£&X^ = 3:2 jgttffiJ: 9t#fc#ffl£MJ3EMLT, a£0#£*#£o 
# £nfc@#£ A*1r->HTft#LSIfe{b-&#l (101 mg, 0.192 mmol, 7895) £ 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.73 (4H, t, J = 5.8 Hz), 3.31 (6H, s), 3.47 
(4H, d, J = 5.8 Hz), 3.75 (2H, s), 5.93 (1H, s), 6.88-6.97 (1H, m), 
6.97-7.07 (1H, m), 7.38 (2H, d, J = 8. 8 Hz), 7.50-7.60 (3H, m), 7.76 (IH, 
dd, I = 8. 1, 2.0 Hz), 7.98-8.08 (1H, m), 8.54 (IH, d, J = 2.0 Hz). 
MS m/z : 525 (M*+H) . 

3 9 2: 6- [ (4 - £ □ □ 7 xXjUy^frx;!/) (2, 5-v7Ma 
7xx;i/) -N, N-//f^-3f>7SH 

°1t0- C i 
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»#J3 3 Sm^tltz [6- [ (4-^PD7x-;U7.;U^-;U) (2, 5- 
y*7JWD7i-^) P<^;U] tfU> ? >- 3 -- f JH #;i/*>& (90 mg, 0.21 
mmol) . y^^7$>©f h7bh'077>ii (2.0 M, 0.21 ml, 0.42 
mmol), 4- {V*3-)V7*J) tf'J->*> (15 mg, 0.12 mmol), Rtfh'JX^U 
75> (0. 045 ml, 0.32 mmol) £v^DD**> (5 ml) K»#U MCT 
i-x^;u-3- (3-^^^;U75/yotr;i/) ijMy^n'MI (61 
mg, 0.32 mmol) £Jn;ifc&, gi&CT14P#|irift#Lfc. &j£Jg£tt£jKE»ttl 

it>: Stl^ = 2:1 8ffl«±0»fc#H£«JE*8LT, «ffift;£«J (35 
mg, 0.066 mmol, 90*) &&®t&3it\sXfttt. 

'H-NMR (400 MHz, CDCl 3 ) 6: 3.01 (3H, s), 3.14 (3H, s), 5.97 (1H, s), 
6.88-6.99 (1H, m), 6. 99-7.08 (1H, m), 7.40 (2H, d, J = 8. 7 Hz), 7.57 (2H, 
d, J = 8.7 Hz), 7.70 (1H, dd, I = 8.0, 0.7 Hz), 7.82 (1H, dd, J =8.0, 
2.2 Hz), 7.93-8.04 (1H, m), 8.68 (1H, dd, J = 2.2, 0.7 Hz). 
MS m/z : 451 (M'+H). 

MUM 3 9 3: [6 - [ (4-^a07iZKW^) (2, 5-y7M 

□ 7x-;u) ED v>- 3 -4 M (4 - ^^hM^yy- 1 --r 

*»W3 3 8T#6nfc [6 - [ (4-^aD7xz;WM^) (2, 5- 

y7MD7i-JW *3-M tf ijy> - 3-<;i/] #JU#>» (90 mg, 0.21 

mmol) . N-/^;UtT^5v> (0.036 ml, 0.33 mmol). 4- (v>*^;U7S 

y) tf'Jy> (15 mg, 0.12 mmol). MJ X^;U7 5 > (0.045 ml, 0.32 
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mmol) *i?>?uu*$> (5 ml) fcigttPU MWZX 1 -I^U- 3 - (3-v 5 
^^^7Sy^Dtf^) Ai^y-fiFMi (61 mg, 0.32 mmol) £in*.fco 

&u\zx \ mmm w l ttvt* Rfoms® k n - * ju t: ^ ? y > (0.036 mi, 

0.33 mmol), hUX^75> (0.045 ml, 0.32 mmol) Rtf 1-1^-3 - 
O-v^^^JSyyolf^) #)l/#-;M S KiftBStt (61 mg, 0.32 mmol) £ 
SiiJPLfc. gfiKT14P#P.g]£#l,£t&, ibtlfcil 

= 25:1 ^M£D*#£#Ii£MEEii*gl'T> %&{££W (86 mg, 
0.17 mmol, 80$) *&&n*.t Lxntz, 

"H-NMR (400 MHz, CDC1 3 ) 6: 2.33 (3H, s), 2.38 (2H, br s), 2.50 (2H, br 
s), 3.44 (2H, br s), 3.81 (2H, br s), 5.97 (1H, s), 6.87-6.98 (1H, m), 
6.98-7.08 (1H, m), 7.40 (2H, d, I = 8.8 Hz), 7.57 (2H, d, J = 8. 8 Hz), 
7.71 (1H, dd, J = 8.1, 0.7 Hz), 7.81 (1H, dd, J = 8.1, 2.2 Hz), 7.94- 
8.04 (1H, m), 8.66 (1H, dd, J = 2.2, 0.7 Hz). 
MS m/z : 506 (M*+H). 

UliSfll 3 9 4: 4- [2- [ 5 □□- 4 - [ (4-^DD7i^XMZ 
)V) ~ (2, 5-77MP7iZJk) *3-M faf'J Vy- 1-<i)V\ 7^71 



4 9~<:%<bntz4- [2- [5-2DD-4- [ (4-£PD7x-;U 

X)i*-)V) - (2, 5 -->'7JU^-D7x-;u) *3-M t!Uv>-2-<;H 

7S;xf^] ^U^'J >-N-^^v K (78 mg. 0.14 mmol) £it^ (2. 0 ml) t 
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#(2.0 ®\)<DU£®mz®MLtzo £ft£6 O < CfC»LT^(40 mg, 0.72 
mmoD^iP^LT, 3 OttfflmWLfz. &£P&, SfSf&^tSfnM* "J -7 A*»«c 

-;U/^DO*JUA^> fc«fci3*»»U glfEfc£#) (30 mg, 40«£f#fc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 2.5-2.8 (6H, m), 3.59 (2H, br), 3.81 (4H. 
or), 5.45 (1H, br), 6.10 (1H, s), 6.88 (1H, m), 7.01 (1H, in), 7.25 (1H, 
s), 7.42 (2H, d, J=8.8 Hz), 7.49 (1H, m), 7.60 (2H, d, J=8.4 Hz), 7.97 
(1H, s). 

MS m/z: 542(M*+H). 

mmm 395: 2- en- [s-gaa-4- r (4-^dd7xzw) - 

(2, 5-77Mn7x^) eu v>- 2 --f;i/] -N- 7*5^7 



II«3 4 2Tl#£ft£2, 5-^DD-4- [ (4-^DD7i-iW) 
- (2, 5-77MD7i^) pWU] tf'Jv> (78 mg, 0. 19mmol) <hN, 
N' -*J*?-)\,X7l'>&7 5X400 /tDOl, 4-v**1t> (2.0 ml) jgjft 
£S*£B&T100t;T2 BPJiJft#Lfc. MSTJfr^, Mx?MK40 nl)T 

f h 7 t K □ 7 7 >(10 il) C»j5PUfc«t, K'JX^;U75>(31 /a I, 
0.22 mmol). v- ter t - ^JUS^M^- h (49 mg, 0.22 mmol) £MTiD* 
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1>^^7^- (A+lj->:Sil^=4 : 1) t«J:0«Sl/T, fcfBft: . 
%m (68 mg, 64 30£?tH«lK£LT#7c:. 

'H-NMR (400 MHz, CDC1,) <5 : 1.26 and 1.32 (9H, br-s, rotamer), 2.75 and 
2.78 (3H, br-s, rotamer), 2.95 (3H, br-s). 3.30 (2H, m), 3.65 (2H, m), 
5.92 (1H, s), 6.6-6.8 (1H, m), 6.84-6.97 (2H, m), 7.05 (1H, m), 7.14 (2H, 
d, J=8.8Hz), 7.17 (2H, d, J=8.4 Hz), 7.98 (1H, s). 
MS m/z: 568 (M*+H) . 

3 9 6: 2 - [N- [ 5 -7 □□- 4 - [ (4-^DP7i-MM- 
M - (2, 5-y7MD7i^) bf'J v ? >-2--f;H - N - / 



2 - [N- [5-?OP-4- [ (4-^DD7iZm) - (2, 5-y7 

;uxr-D7xx;p) *?-jh m u v>- 2 — ow -N-*3\>U7^y] x^;u- 

^5 1 ;i/^;UA < 5>^tert-7^;i/ (67 mg, 0.12 mmol) (D* * 7 -)V (6 ml) it 
fSK, i:tU7*f f >BSA7>^E.X , 7AIH#fofc (30 mg) £iD;t> 3 0 %liib 

(3 mi) ^io^.T, 1 7mmmwLtzo m^x^r^m^tcmz, mm 

V?h>fy74- (^+-tt> : P^X^;U=3 : 1) K«fcD*!i§!|U ^fBH^tl 
(64 mg, 9\%)ZmVt®MtLTmfZo 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1 . 33 and 1.38 (9H, br-s, rotamer), 2.87 and 

2.89 (3H, br-s, rotamer), 3.11 (3H, br-s). 3.3-3.4 (2H. m), 3.6-3.9 (2H, 




ci 
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m), 6.12 (1H, s), 6.89 (IH, m), 7.00 (1H, m), 7.26 (1H, m), 7.41 (2H, d, 
J=8.4Hz), 7.53 (IH, m), 7.59 (2H, d, J=8.4 Hz), 8.00 (1H, s). 
MS m/z: 600 (M 4 +H). 

EI-MS: 599.1204 (Calcd for C^Cl^^S: 599. 1224). 

3 9 7: 5 -/7np-4- [ (4 - £ □ □ 7 ^~)V7,)Vt^)V) - (2, 
5-y7MQ7i-^) -2 - [N-^^-N- [2- (^)V7B. 

j) jlj-ju] 7$y] eu> ? > 




2 - [N- [5-^DP-4- [ (4-i7aD7xZM;^ZJW - (2, 5 
-y7MD7xZJl/) tf'J:/>-2--OI/J -N-*3MU75 /] X 

>^tert-7>;i/ (61 mg, 0.10 mmol) £&{b*?I/> 
(2.0 mlMcMU 7-V-;K40 Ml). h*)7)ljraffiMmo jtzD&MT 

Th^77^- (3%/^;-;^DD^A^f,3%/^/-;k 3 % tert 
7^7^>/^Dn*;U20 TiilTilBM(2l mg, 41 X)«tfltt4Mt& 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.51 (3H, s), 2.90 (2H, d, J=6.0 Hz). 3.14 
(3H, s), 3.72 (2H, m), 6.13 (IH, s), 6.89 (IH, m), 7.00 (IH, m), 7.36 
(IH, m), 7.41 (2H, d, J=8.4 Hz), 7.52 (IH, m), 7.60 (2H, d, J=8.4 Hz), 
8.00 (IH, s). 
MS m/z: 500 (M + +H). 

FAB-MS: 500.0770 (Calcd for C„H„C i 7 F 2 N 3 0 I S : 500.0778). 
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HJS#J 3 9 8: (2* S) - 5 4 - [ (4 -Q DP^x-Jl^^) - 
(2. 5-y'7MP7x-^) -2- [2* - (bFDty^^) 




$«W3 4 2Tll&nfc2, 5-^DP-4- [ (4-^DD7i-J^t) 
- (2, 5-/7Mn7i^W /^U] tTU v»X60 Mg, 0. 14mmol) <h (S) - 
2-fcfO»J> f >^^y-;K200 /tl)©l, 4-v^^it> (1.0 ml) 

^mamTioo e CT3Br B i»bfco gfij-p^. »*x^;K5o hDtwr 

= 5:1) laOiUbT, SIE<k^!» (40 mg, 58 X) l/T#fc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 1.78 (1H, m), 2.06 (3H, m), 3.29 (1H, m), 
3.50 (1H, m), 3.66 (1H, m), 3.72 (1H, m), 4.33 (1H, m), 5.97 and 5.98 
(1H, s, rotamer), 6.73 and 6.77 (1H, s, rotamer), 6.92-7.15 (3H. m), 
7.25 (4H, m), 7.98 (1H, s). 
MS m/z: 481 (T+H). 

3 9 9: (2* S) -5-frPP-4- [ (4-^PP7i^^ 

)V) - (2, 5-77Mp7izjI/) 2- [2' - (bjja^j^Af: 
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(2' S) -5-^DD-4- [ (4-^DD7xzm) - (2, 5-y7 

^tD7i-;w - 2- [2' - <tHD*'>*^;w tfpu^>- 

1* tf'Jv> (39 Dig, 0.08 mmol) <D*9J-)l (6 ml) -bt 

■j ^f9yw.nyy^^^mimm oo mg) £in;t, .3 ossaRfl:*** (3 

Th^77^f- ('\*U"> : »»X^= 1 : 1) fc«k9.«f»U Siaib-&«l 

(33 mg, im^m^ntvxntc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.75 (1H, m), 2.02 (3H, m), 3.3-3.5 (1H, m), 
3.52-3. 75 (3H, m), 4.2-4.35 (1H, i), 6.05 (1H, br-s), 6.84 (1H, m), 6.96 
(1H, m), 7.36 (1H, s), 7.36 and 7.37 (2H, d, J=8. 8 Hz, rotamer), 7.43 
(1H, m), 7.53 and 7.54 (2H, d, J=8.8 Hz, rotamer), 7.89 and 7.90 (1H, s, 
rotamer). 

MS m/z: 513 (M + +H). 

FAB-MS: 513.0627 (Calcd for C„H„C 1 2 F 2 N,0 3 S : 5 1 3. 06 1 8) . 

mi&m 4 0 0: [4- [5-^aa-4- [ (4-^Da7x-W) - (2, 

M *^)vt>)vn^>mex\--??-)V 
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CI 



CI 



»J3 4 2"C#e > nfc2, 5-y^OD-4- [ (4-^DD7i-W)- 

- (2, 5-y7M07x^) fcf>Jv>(60mg, 0. 14 nmol) ttcrt 

(t^tf'J >- 2 ->f M *?-)Vt))Vn5.>m (200 ig)Ol. 4- 
^**tT> (1.0 ml) »?££g*gB&Tl00 , CT2 BWflMfcOfc. 

77^f- (A=Mt>: X-xJI/=5 : 1) iZ&OffiMLT, SIBft^tt (45 mg, 
52 W$ittl!ftLT#fc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.46 (9H, s), 2.72 (1H, a), 3.00 (1H, m), 
3.22 (1H, m), 3.44 (1H, m), 3.6-3.75 (2H, ■), 3.9-4.1 (3H, n), 4.95 (1H, 
br), 5.99 and 6.00 (1H, s, rotamer), 6.96 and 6.97 (1H. s, rotamcr), 
6.9-7.1 (3H, in), 7.24 (4H, s), 8.11 (1H, s). 
MS m/z: 596(M + +H). 

4 0 1: [4- [5 -^DD-4- [ (4-^DD7i^XM^) 

- (2, 5-^7MD7xrjv) Wsy-z-^M =E)i*yy- 



[4- [5-/7PP-4- [ (4-^DD7i-;i/ft) - (2, 5-S>7** 
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A* 5 >^terl-7 f 5 1 ;P (44 mg, 0.074 mmol) <D* 9 J —)V (6 ml) &WZ* « 
U^x>^A7> ; E-^AE37KfDt/ (30 mg) SrjD^., 3 0 Ki&Bfcfc*** (3 
ml) £J0;LT, 17#Mft#lxfc. gf-86x^;K60 al)T»RLfcftlC. 

7h^77^f- (a*1^>:»Ki^=3 : 1) fc«fcD««IU «IH<b^* 
(31 mg, 67*)*ilM#»K£Lmfc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.40 (9H, s), 2.69 (1H, n). 3.02 (1H, m), 

3.18 (1H, m), 3.41 (1H, br), 3.6-3.75 (2H, m), 3.92 (1H, m), 4.02 (1H, 

m), 4.13 (1H, m), 4.91 OH, br), 6.07 (1H, s), 6.85 (1H, m). 6.99 (1H, 

m), 7.37 (2H, d, J=8.4 Hz), 7. 35-7.45 (2H, m), 7.53 (2H, d, J =8. 4 Hz), 
8.17 (1H, s). 
MS m/z: 628(M + +H). 

FAB-MS: 628.1255 (Calcd for C 28 H 30 C 1 jF 2 N 3 0 5 S : 628.1251). 

mifcM 4 0 2: 2-7$/ [5-gPP-4- [ (4-^PD7i 
rJkXjkjjTJk) - (2, 5-y7MQ7x^) hfUv>-2-< 

CI. 



[4- [5 -£DO-4- [ (4 □□7x-J1/X;Ut}n-;1/) - (2, 5-v> 

;U#)UA3. >»tert-7?\>l' (30 mg, 0.O5 mmol) iiSft/fUXl.S nDfciS 
fi?U 7-V-;K30 mO. h'J7M 0^(150 u 1) SMTDDAT 1 P*IBJ 
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>//7 0D*M) -r««LT*IBfl:^«(l7 mg, 67 X)&ittttfoK«!:LT»fc. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.77 (1H, m), 2.9-3.3 (2H, m), 3.5-3.85 (3H, 

m), 3.97 (1H, oi), 4.04-4.25 (2H, m), 6.12 (1H, s), 6.90 (1H, m), 7.02 

(1H, m), 7.42 (2H, d, J=8.4 Hz), 7.4-7.55 (2H, m), 7.58 (2H, d, J=8.4 
Hz), 8.05 (1H, s). 
MS id/z: 528(M 4 +II). 

FAB-MS: 528.0695 (Calcd for C 23 H M C1 2 F 2 N 3 0 3 S: 528.0727). 

0 3 : 5 -//PD-4- [ (4-^PP7i^ft) - (2, 
7MD7x^Jl/) -2- (4' -b HP^->tf^U^>- 1 \ -< 




%mm3 4 2^#6nfc2, 5-^nD-4- [ (4-^DD7i-JW) 
- (2, 5->*7MD7x^) /fJH t!ijy> (60 mg, 0. Ummol) 1 4 - 
th'n^r^^'J v>(200 mg)©l, 4-5^***> (1.0 ml) $tt££X&H 
&TlO0tn?l BMft#Lfc. 5>x7>x~r;M50 il)Tf#R 

LT«IS»fc. a$S^<JAy^D?h^7 7^- (^\^it> : ffSfcxSSH' 
= 3:1) l£cfcO*f§SLT. ffBBft^Kl (30 mg, 43 «S«itt«|»<!:LTjl&. 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.62 (2H, m), 2.05 (2H, m), 3.30 (2H, m), 
3.98 (3H, m), 5.97 (1H, s), 6.96-7.12 (3H, m), 7.23 (4H, m), 7.26 (1H, 
s), 8.10 (1H, s). 
MS m/z: 481 (M'+H). 
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H5S0i]4 0 4 : 5-^na-4- [ (4 -Q Da7x— JP) - (2, 
5-y7MD7x^) -2 - (4' -b KD^yk^U y>- 1' 



5 _/7 DP _ 4 _ [ (4-^DD7iZW) - (2, 5-i?7^tD7zZ 

;u) *^;H - 2- (4* -tHp+vtf^Uv>-i' — f;io tf»jv>(29 

ng, 0.06 mmol)0^^y-^ (6 oil) Mid, -fc^UT^^KAT^XtfAIH 
TfcfDftl (30 mg) Sin*., 3 0 fciBBUt*** (3 ml) £jto*.T, 1 7f^Mft^ 

$ifc£«EET»lfiSbfc&K:, M£vU#^7D^h7*5 7^-- (^*Dr> : 
MX^;U=2 : 1) CiDHSU X-x^.fcOtt&lTsLTfcEffc'&fiJ (17 
rag, 55%)£0#£bT#fc, 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.64 (2H, m), 2.02 (2H, m). 3.33 (2H, m), 
3.98 (1H, id), 4.08 (2H, n). 6.11 (1H, s), 6.92 (1H, m), 7.02 (1H, ■), 
7.42 (2H, d, J =8. 8 Hz), 7.45 (1H, a), 7.53 (1H, s) , 7.58 (2H, d, J=8.8 
Hz), 8.05 (1H, s). 
MS m/z: 513 (M + +H). 

IR (ATR) cm' 1 : 3359, 1589, 1495, 1317, 1234, 1081, 829. 
mp: 146-148 "C. 

FAB-MS: 513.0588 (Calcd for C 23 H 21 C1 2 F 2 N 2 0 3 S : 51 3. 0618). 

5 0 : (3, 6 - VQuuMWy- 2 (tf'J>>>-4 -4)V) 




Ci x 
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CI 



ci"Sr 



-78t:$#T* 2, v>(1.02 g, 6.89 mmol) £>X-~r;K20 

ml)j£^£ t e r t -Zf^)l'J 3^A (1. 51 M^>*>*g?£ : 4.6 mO&i&TLfc. 
-78 t CHT2P#TO^, S«HtfU^>-4-*;PA*;i/xt H (0. 65 ml, 6.89 
mmol)£iJO;Lfc. -UX;izTmffl®.W'&. fcfomzykZmZ.. ^UtT'ftU^tz, 

#bftfc@#£x--r;HCTfttiM£> 3®U ^IBib-&#l(819 mg, 3.21 mmol, 
47 *)£Gfet»*<!:LT#/c, 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 4.64 (1H, br d, J =6.3 Hz), 6.00 (1H, br d, 
J = 6.3 Hz), 7.27 (1H, d, J = 8. 6 Hz), 7.31 (2H, d, J = 5.8 Hz), 7.67 
(1H, d, J = 8.6 Hz), 8.57 (2H, d, J = 5.8 Hz). 
MS (m/z) : 254 (MO. 

4 0 5: 3, 6 2- [ (4-^PD7iZn^^) 
(bf'J v>-4--f;U) hf'J> ? > 




0=S=0 




(3, 6 -v^DDtf'J v>- 2 -<;u) (t'U v>-4-<^) ^^/-JU 
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(161 mg, 0.631 mol)<Dmt*7-U>(.lO ml) l&mz h X208 ti\, 

1.89 ididoO^J; TMLtt.f-it—MmiLX, 1.89 mnol) &inr*.fc. £J&f£«r£»lw 

T«;«U 3i£&, 5««:«JE»l&Lfc. #6ilfc»*»Ji&T-fe hx h U ^ 
(10ml)tI»#U 4-^PD^>i?>^*-;Kl37 rag, 0.947 mnol) *J«k^ 
S*UC7A(131 mg, 0.947 moOfciuAfc. gmHSMT> R«Stail:T2 

•r/a^D7h^77^-C#U 40 S5»»x5 : -;i'/^lJ->0»Ui*«fct)^fc 

»n**ffi»«Lfc. ^6nfc»«i3aa*^^y-;Kio mi)i;iiu 30 

BMb***<3 ml)^ct^-t : EU^f r >i?/N7> ; E-^AEg7K»(73 mg) £JDA 

(=l:8O)©»ffi&£0#fc#Hfc«J£*«U SltBft'&tt (49 mg, 0. 118 mmol, 
19 »*BfiB#£UTftfc. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 6.08 (1H, s), 7.31 (1H, d, J = 8. 3 Hz), 

7.41 (2H, d, J = 8.8 Hz), 7.45 (2H, d, J = 6.0 Hz), 7.51 (2H, d, J = 8.8 

Hz), 7.69 (1H, d, J = 8.3 Hz), 8.58 (2H, d, J = 6.0 Hz). 

1R (ATR) v cm" 1 : 3068, 2923, 1594, 1562, 1475, 1415, 1394, 1313, 1280, 

1213, 1184, 1132, 1089, 1035, 1012, 993, 838, 813, 784, 744, 703, 595, 

572. 536, 485, 458. 

MS (m/z) : 413, 415 (M 4 +H). 
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4 0 6: 2- [1- (4-^aD7i-J^M-JI/) -1- (2, 5 - 



60 xm&ykMiti'hiJ'O&m nig, 0. 75 mmol)©N, N- v*3Ml/#UUA75 
H(5 mDSSMJC^^Jl 3 7T''#e>tl7c2 - [ [ (4-^DD7irjW 

(2, 5-^7MD7irjW - 5 -/?;nf U > J > (52 

mg, 0.132 mmol) cDN, N-y^fJ^^A75 K (5 ml)M£*$K:T?iSTL 
fc. ^f^^5K^tT15^jt^> 3£<fc*?MKl2 «1, 0.198 mmol)£tlO*.7Co 

2tSrvU^y;i/*7A^DTh^77^-lC#U, : «X^;K=8:1) 

U ^fg'fb^ (50 mg. 0. 122 mmol, 93 %) *&®ft)^.t LX'i%tz a 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 2. 14 (3H, s), 2.33 (3H, s), 6.80-7.10 (2H, 
m). 7.23-7.34 (4H, m), 7.39-7.51 (2H, m), 7.88-8.00 (1H, m). 8.15 (1H, 
s). 

MS (m/z) : 408 (M*+H). 

mmm 407 ■. 3, 6->^dd-2- [ (6-gaab;uy>-3-<;^ 
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##0J3 3 Tfc&nfc 5^*^16 S- (6-^DD-3-H'JyJW O-X^U 

(164 ig, 0.70 mmol) £>X*/-;U (7 ml) »»ElCiaj&*ftflS^- h U 

ft (7 ml) SJPA, 80 t CHT3P#r B Ht^Ufc. E*fi'frfcfcM*T??&SILfcft. 

i a^ttKsupA^^ □ □ >tcxf*aj Lit. GmM&mfrmwii- 1 u # &\z 

T3£*IU 3«£«JE»«U 6-^DO-3-e'Jy>^-Mt 

##0iJ5 OTtf^nfc (3, 6-> ? ^PPlf'J^>-2--Y;i/) (eu^>-4 
--T;U) ;P (153 mg, O.60mmol) tf)v:7PP*^> (3 ml) ®mz. 

0 < CKTMJX3 1 ;i'7$> (0.167 ml, 1.20 mmol), 2fcV>TJfMfc* * >7Jl/*- 
;P (0.070 ml, 0.90 mmol) £jD;t, MfcT2l$IKIJR#L&. ££fl£4fe&&m 

f#£tl£3lzStf)N, N-v/^M7ih* (3 ml) jSiKIC, 6-^PP-3 
-tf U v>^-;i/©N, N-5?^^*M7S H (2 ml) 
*'J^A (100 mg, 0.72 mmol) SrJD*., £ifi£T18l$rJ]tt#Lfc. 
CWKx^SDn^, ft»m»*K:T«c»a» *Mfc*&*IMW-h UtfAKT 

□ 7h^77^-l:#U : BKX5 L ;i/=7 : 38ffifflU0f»fc$HB«:» 

JE*»U ^feffc£$J (83 mg, 0.22 mmol, 36 X) £H£W#lK<h LT#fc. 
■H-NMR (400 MHz, CDC 1 3 ) <5 : 5.69 (1H, s), 7.20 (1H, d, J = 8.3 Hz), 7.24 
(1H, d, I = 8.3 Hz), 7.35 (2H, d, J = 6. 1 Hz), 7.52 (1H, dd, J = 8. 3, 
2.4 Hz), 7.62 (1H, d, J = 8. 3 Hz), 8.32 (1H, d, J = 2.4 Hz), 8.55 (2H, d, 
J = 6. 1 Hz). 
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MS m/z: 382 (M 4 +H). 

nmm 4 0 8 : 3, q-wuu- 2 - 1 (s-zuuMvvy-s-'Uwv 

2 - f (6 -ZuuZWy-Z-'t llT.fryj-)],) (bT'Jx>-4 
ttM eUv> UtGMB (&&&A) R^I^IB (StttfB) ) 




3, 6-^OD-2- [ (6-^POfcf'J 5?>-3— f (tf'J> f >- 
4 — ^^ji/] tfij>?> (82 mg, 0.24 mmol) <D*^/-;U (4 ml) &mz. 
31Xjfi»<b*3R7K (2 ml) Rift;* U7x>»A7>tx£ A 0*8101 (30 mg) 

^1^ 7 7 -r>a •> U * y J W 7 A ^ n ? h^^7^-{'#L, A=Ht 
>:MX^;U=3:2 M$<fc Dt#fc#li«EEMU SS5fc£ttA (41 mg, 
0.098 mmol, 46 %) : »«X^=1 : 1 igaJ3&«fc 9*tfc#Hii£« 

EMU, ftKfcftttB (SttftA) (fgffitt) (8 mg, 0.020 mmol, 9 %) Rtf 

mmt^B m&WB) tint) (8 mg, 0.020 moi. 9 %) zzn?n&& 

'H-NMR (400 MHz, CDCI,) <5 : 6.11 (1H, s), 7.35 (1H, d, J = 8.3 Hz), 7.36 

(2H, d, J = 6. 1 Hz), 7.40 (1H, d, I = 8. 3 Hz), 7.73 (1H, d, I = 8.3 Hz), 

7.78 (1H, dd, J =8.3, 2.4 Hz), 8.48 (1H, d, J = 2.4 Hz), 8.61 (2H, d, J 
= 6. I Hz). 
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MS m/z: 414 (MHH). 
it&MB (gttfrA) 

'H-NMR (400 MHz, CDC1 3 ) 6: 5.54 (1H, s), 6.99 (2H, d, J = 6. 1 Hz), 7.27 
(1H, d. J = 8.3 Hz), 7.37 (1H, d, J = 8.3 Hz), 7.55 (1H, dd, J =8.3, 
2.2 Hz), 7.73 (1H, d. J = 8. 3 Hz), 8.47 (1H, d, J = 2. 2 Hz), 8.51 (2H, d, 
J = 6. 1 Hz) . 

MS m/z: 398 (MHH). 
it^MB (H14&B) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 5.40 (1H, s), 7.26 (1H, d, J = 8. 5 Hz), 7.42 
OH, d, J = 8.3 Hz), 7.53 (2H, d, J = 6. 1 Hz), 7.57 (1H, d, J = 8. 5 Hz), 
7.96 (1H, dd, J = 8.3, 2.4 Hz), 8.340H. d. J = 2.4 Hz), 8.68 (2H, d, J 
= 6.1 Hz). 
MS m/z: 398 (M + +H). 

mmm 409: 2- [ [ o-gcmeu vy-A-ov) (2, s-^jm- 

##^!|4 8T-#e>n^3-^DD-4- [ (2, 5-/7MD7I-JW -fc 
Vn*i-i/*5-)V\ b!U5» (102 mg, 0.40 ranol) ©^dd^> (4 ml) jg 
mz. 0*CK:THJX^75> (0.112 ml, 0.80 mmol), $&*i:Wfc*9>?> 
(0.046 ml, 0.60 mmol) £flDA, a»fcT17l#|IIHi# bfc, 

»e>nfeSat©N, N-y^fMM7S H (4 ml) jgttC. 2-fc?'JSv> 
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(45 mg, 0.40 mmol). %.^T*8kMfi U 0 A (83 mg, 0.60 mmol) £jjn 

t#e>nfcMcD^^oD^^> (4 mo mmz. qx:\ztz 

(«65m±) (212 mg, 0.80 mmol) £iD*» ^{ZT zm&fflfrhtz. KfoU 

^m^m^mti- v u <? A^M^-mim ^M^s^ra:*- h >j v a 

gffllU tla^fc^tl (19 mg, 0.049 mmol, 12 %) ZM&mWlVQnt bTf# 
fc 

'H-NMR (400 MHz, CDC 1 3 ) 6: 6.26 (1H, s), 6.93-7.13 (3H, m), 7.50-7.56 
(1H, m), 8.01-8.08 (1H, m), 8.13 (1H, d, J = 5. 1 Hz), 8.48 (1H, d, J = 
2.2 Hz), 8.60 (1H, s), 8.66 (1H, d, J = 5. 1 Hz). 
MS m/z: 382 (M*+H) . 

Kb hi?£S!/375cK KSSiNKttgafce^T&aAP P 7 5 

AL£E3 5,M£fflV>T, ft* jS 75 d-f K2B (A3) <D 
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&5±3fcH»Lfc. $e.»C2 4RfM«#«C«*±fll*lH|JRU, A 0 2 5 - 3 
5£Xt? K-7°<hT^ ; Ey ^□-^-;UM#2 5-1 £@*BffcLfc9 6 7Xx^tf 
HCiD*.. 4tTl 6-2 0Rfra^>*i^-'>3>Lfc. dft^U > 
8/^7 7 7- (PH7. 4)-T?tti*Lfc». fc**?>^f&l<£A/3 1 ~8£xtf 
h-ytTS^/^O— t;i/Jri#MA3 2-4 4 < CT2PfR8i&fil,fc. 

yyfX (BluePhos :KPLtt) T\ fS&£«ftg£«Lfc. S'J&^ 
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1. -jRSC (1) 

R1 \ 

R 2 -4— X-R 4 (1) 
R 3/ 

{Xte-S-, -SO-X«-S0 2 -£^L ; 
R 1 «. 

-C(R 5 ) (R 6 ) (R 7 ) 

CR 5 , R 6 JkZfR 7 tt, &*39l&UT, Any>«*. vT/l, :zhng 
Xte-Q 5 1 -Q 5 2 -Q 5 3 -Q 5 4 

[q 5 1 -co-, -cs-, -so-, -so 2 -co-c 

O-, -CO-CS-, -CS-CO-X«-CS-CS-$:iL, 
Q 5 2 «, 3M££\ -0-, -O-N (A 5 1 ) -, -O-N (COA 5 1 ) 
-, -N (A 5 ') -N (COA 5 ') -N (COOA 51 ) -N 
(CON (A 51 ) (A 52 ) - N (OA 5 1 ) — , — N (N A 5 1 A 5 
2 ) — , — N (A 5 1 ) — N (A 5 2 ) — N (COA 5 1 ) — N (A 5 
2 ) — , -N (A 5 1 ) -O-, -N (COA 5 1 ) -0-, -S-, -N = 
N-, -C (A 5 1 ) = N-, -C (A 5 1 ) =N-0-, -C (A 5 1 ) = 
N-N (A 5 2 ) -, -N = C (A 5 1 ) -, -0-N=C (A 5 1 ) -, - 
(N A 5 ') -N = C (A 5 2 ) -XH-C (=NA 5 1 ) — N (A 5 2 ) — 
(A 5 1 R^A 5 2 te&*n±LLT, 7R*ir?\ mMm^Lx^x^^m 

q 5 3 ttHMS£, -co-, -cs-, -so-, -so 2 -, -co-co 
-, -co-cs-, -cs-co-xii-cs-cs-^L. 
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Q s a te_A 5 3 , -OA 5 3 > — N (A 5 3 ) ( A s 4 ) . -SA 5 3 . 
-NA S 4 -OA 5 3 . — N A 5 5 -N (A 5 3 ) (A 5 4 ) Xtt-O-N 
(A 5 3 ) (A 5 4 ) 

(a 5 3 . a 5 4 RztA 5 5 «#*&£lt. **isc^ mmmzGLT^x 

R 5 tR 6 -»fc)5:oT«Sl»&^rLT^Tt><k^a!««<b*** 

— N (R 8 ) (R 9 ) 

CR 8 0R' te, ^MIT> -Q 8 1 -Q 8 2 -Q 8 3 -Q 8 4 

[Q 8 1 -CO-. -CS-, -SO-, -S0 2 -CO-C 

o-, -co-cs-, -cs-co-x«-cs-cs-^u 

Q 8 2 te, -0-, -O-N (A 8 1 ) -O-N (COA 8 1 ) 

-N (A 8 ') -N (COA 8 ') — N (COOA 81 ) — N 
(CON (A 81 ) (A 82 ) ) -. -N (OA 8 1 ) -x -N (N A 8 1 A 8 
2 ) -, -N (A 8 1 ) — N (A 8 2 ) — N (COA 8 1 ) — N (A 8 
2 ) — N (A 8 1 ) -O-, -N (COA 8 1 ) -O-, -S-. -N = 
-C (A 8 1 ) =N-. -C (A 8 1 ) =N-0-, -C (A 8 1 ) = 
N-N (A 8 2 ) -> -N = C (A 8 1 ) -0-N=C (A 8 1 ) - 
(N A 8 ') -N = C (A 8 2 ) -Xte-C (=N A 8 1 ) — N (A 8 2 ) - 

(a 8 1 &tfA 8 2 tt^aiit. *mm?> §&S£WLwct>£^ 
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Q 8 3 ttJMS'n* -co-, -cs-, -so-, -so 2 -, -co-co 
-co-cs-, -CS-CO-Xtt-CS-CS-^L, 

Q8 4 (J _ A 8 3 t _ QA 8 3 t _ N (A 8 3 ) ( A « 4 ) ~SA 8 3 , - 

NA 8 4 -OA 8 3 > -NA 8 5 - N (A 8 3 ) (A 8 4 ) Xtt-O-N (A 

8 3) (A 8 4 ) 

(A 8 3 , A 8 4 JkZfiA 8 5 \$&*®±LLX, **JjR?, gmS^rWLT^T 
-X 1 R 1 0 

CX 1 tt, -0-X«-S-£^U R 1 0 te-Q 1 0 1 -Q 1 0 2 -Q 1 0 

3 _Q1 0 4 

[Q 1 0 1 -CO-, -CS-, -SO-, -so 2 -, -CO- 

CO-, -CO-CS-, -cs-co-x&-cs-cs-£*u 

Q 1 0 2 te, 3M££> -0-, -O-N (A 1 0 1 ) -, -O-N (COA 1 

0 1 ) -, -N (A 1 0 1 ) -. — N (COA 1 0 1 ) — . -N (COOA 1 
01 ) -, — N (CON (A 101 ) (A 102 ) ) — N (OA 1 0 1 ) -, - 
N (NA 1 0 1 A 1 0 2 ) — , — N (A 1 0 1 ) — N (A 1 0 2 ) — , -N 

(COA 1 0 1 ) -N (A 1 0 2 ) -, -N (A 1 0 1 ) -O-, -N (CO 
A 1 0 1 ) -0-, -S-, — N = N— , -C (A 1 0 1 ) =N-, -C (A 

1 0 1 ) =N-0~, -C (A 1 0 1 ) =N-N (A 1 0 2 ) -, -N = C 
(A 1 0 1 ) -0-N = C (A 1 0 1 ) -, - (NA 1 0 1 ) -N = C 
(A . o 2 ) -xte-C (=NA' 0 1 ) -N (A 1 0 2 ) - 

(A 1 0 1 RtfA 1 0 2 ttfc*SfcfcLT* tKJRJSE 1 ?, BSISfcWL'WtfcJ: 
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Q 1 ° 3 -co-, -cs-. -so-, -so 2 -, -co-c 

O-, -CO-CS-, -CS-CO-X«-CS-CS-£^L. 

Ql o 4 fc-A 1 0 3 . —OA 1 0 3 , -N (A 1 0 3 ) (A 1 0 4 ) , — S 

A 1 0 3 , — N A 1 0 4 -OA 1 0 3 , -NA 1 0 5 -N (A 1 0 3 ) (A 1 

0 4 ) Xte-O-N (A 1 0 3 ) (A 1 0 4 ) 

(a 1 0 3 , a 1 0 4 fctfA 1 0 5 ^^34iLT, *mm?. m&gZGL 

X«-X 2 R 1 1 

CX 2 te, -SO-Xtt-S0 2 -£^U R 1 1 «-Q l 1 1 -Q 1 1 2 - 

Ql 1 3 _Q1 1 4 

[55*. Q 1 1 1 -co-, -cs-, -SO-, -so 2 -, - 

co-co-, -co-cs-, -cs-co-x«-cs-cs-£^u 

Q l 1 2 te, -0-, -O-N (A 1 1 1 ) -, -O-N (COA 1 

1 1 ) — , — N (A 1 1 1 ) — , -N (COA 1 1 1 ) -N (COOA 1 

ii) _^ _ N (CON (A 111 ) (A 112 ) ) -, -N (OA 1 1 1 ) -, - 
N (NA 1 1 1 A 1 1 2 ) — , — N (A 1 1 1 ) — N (A 1 1 2 ) — , -N 

(COA 1 1 1 ) — N (A 1 1 2 ) — , — N (A 1 1 1 ) -O-, -N (CO 
A 1 1 1 ) -0-, -S-. — N = N — , -C (A 1 1 1 ) =N-, -C (A 

iii) =N _o-, -C (A 1 1 1 ) =N-N (A 1 1 2 ) -, -N = C 
(A 1 1 1 ) -, -0-N = C (A 1 1 1 ) — , — (N A 1 1 1 ) -N = C 
(A 1 1 2 ) -Xtt-C (=NA> 1 1 ) — N (A 1 1 2 ) — 

(A 1 1 1 Rt>*A 1 1 2 te#*&£UT, *mm?* BlftS^WLT^Tfecfc 
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Q 1 1 3 -co-, -cs-. -so-, -so 2 -. -co-c 

o-, -co-cs-. -c s -co-xte-c s-c S -£^U 

Q 1 1 4 it-A l 1 3 . -OA 1 1 3 , - N (A 1 1 3 ) ( A 1 1 4 ) , 
-SA 1 1 3 . -NA 1 1 4 -OA 1 1 3 , -NA 1 1 5 -N (A 1 1 3 ) 

( A 1 1 4 ) Xtt-O-N (A 1 1 3 ) (A 1 1 4 ) 

(A 1 1 3 , A 1 1 4 0A 1 1 5 \t&*®±LVT, TK^M?, g&S£WL 

R 2 -Q 2 1 -Q 2 2 -Q 2 3 -Q 2 4 

[Q 2 1 tt^lg^. -co-, -cs-, -so-, -so 2 -, -co-c 
o-. -co-cs-, -cs-co-xa-cs-cs-^u 

Q 2 2 -O-, -O-N (A 2 1 ) -, -O-N (COA 2 y) 

-, -N (A 2 1 ) — , — N (COA 2 1 ) -, -N (COOA 21 ) -. - 
N (CON (A 21 ) (A 22 ) ) -, — N (OA 2 1 ) -, -N (NA 2 1 A 
2 2 ) -, -N (A 2 1 ) -N (A 2 2 ) -, -N (COA 2 1 ) -N (A 2 
2 ) -, -N (A 2 1 ) -O-, -N (COA 2 1 ) -O-, -S-, -N = 
N-, -C (A 2 1 ) =N-, -C (A 2 1 ) =N-0-, -C (A 2 1 ) = 
N-N (A 2 2 ) -, -N = C (A 2 1 ) -, -0-N = C (A 2 1 ) -, - 
(NA 2 1 ) -N = C (A 2 2 ) -Xtt-C (=N A 2 1 ) -N (A 2 2 ) - 
(A 2 1 RtfA 2 2 tt€r*3ft£LT, tK^E^, LWTfc«klr>& 

Q 2 3 -CO-. -CS-, -SO-, -so 2 -CO-CO 

-, -co-cs-, -cs-co-x&-cs-cs-£^u 
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q 2 4 te_ A 2 3 > -OA 2 3 . -N (A 2 3 ) ( A 2 4 ) . -SA 2 3 . 

— N A 2 4 -OA 2 3 , -N A 2 5 -N (A 2 3 ) ( A 2 4 ) Xtt-NA 
2 5 -N (A 2 3 ) ( A 2 4 ) 

(a 2 3 , a 2 4 0a j 5 lis^Mbx, xmm?* m&mzmvx^x 

o ] 

£tkL ; 

&^T=CR' 2 R 1 3 

[R 1 2 3 tt, &*&&LT> /\ny*>gf, v7/S. -hn», 

Xte-Q 1 11 -Q 1 22 -Q 1 23 -Q 1 24 

Q 1 21 tt^HS^, -CO-, -CS-, -SO-, -S0 2 -C 
o-co-, -CO-CS-, -CS-CO-Xfi-CS-CS-^L, 
Q 1 2 2 tt, 3MS£> -0-, -O-N (A 1 2 1 ) -O-N (COA 1 
2 1 ) — , — N (A 1 2 1 ) — , -N (COA 1 2 1 ) — > — N (COOA 1 
2 1 ) — > — N (CON (A 121 ) (A 122 ) ) — N (OA 1 2 1 ) 

— N (NA 1 2 1 A 1 2 2 ) — , — N (A 1 2 1 ) — N (A 1 2 2 ) — , -N 
(COA 1 2 1 ) -N (A 1 2 2 ) -N (A 1 2 1 ) -O-, -N (CO 

A 1 2 1 ) -O-. -S-, -N = N — , -C (A 1 2 1 ) =N-, -C (A 
i2i) = N _ 0 -, -C (A 1 2 1 ) =N-N (A 1 2 2 ) -N = C 
(A 1 2 1 ) -0-N=C (A 1 2 1 ) - (NA 1 2 1 ) -N = C 
(A 1 2 2 ) -Xtt-C (=NA' 2 1 ) -N (A 1 2 2 ) - 
(A 1 2 1 Jk&A 1 2 2 &&*%>tLLX, Bft£*WLTHT*><fc 
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Q 1 2 3 -co-, -cs-> -so-, -so 2 -, -co-c 

O-, -CO-CS-, -CS-CO-X&-CS-CS-£5kU 

Ql 2 4 fJ „ A l 2 3 > _ OA ! 2 3 _ N (A 1 2 3 ) ( A » 2 4 ) % 

-SA 1 2 3 , — N A 1 2 4 -OA 1 2 3 , -N A 1 2 5 -N (A 1 2 3 ) 
( A 1 2 4 ) Xtt-O-N (A 1 2 3) ( A 1 2 4 ) 
(A 1 2 3 , A 1 2 4 RtfA 1 2 5 tt#*$6£LT, lii^L 

. ] 

R 3 «. -Q 3 1 -Q 3 2 -Q 3 3 -Q 3 4 
[Q 3 1 «#*g£. -CO-, -CS-, -so-, -so 2 -CO-C 
0-, -CO-CS-, -CS-CO-Xtt-CS-CS-^L, 
Q 3 2 m^^, -O-, -O-N (A 3 1 ) -, -O-N (COA 3 1 ) 
-N (A 3 1 ) -N (COA 3 1 ) -N (COOA 31 ) -, - 
N (CON (A 31 ) (A 32 ) ) -N (OA 3 1 ) -, -N (NA 3 1 A 
3 2 ) -N (A 3 1 ) - N (A 3 2 ) — , — N (COA 3 1 ) — N (A 3 
2 ) -. — N (A 3 1 ) -0-, -N (COA 3 1 ) -0-, -S-, ~N = 
N-. -C (A 3 1 ) =N-, -C (A 3 1 ) =N-0-, -C (A 3 1 ) =. 
N-N (A 3 2 ) -, -N = C (A 3 1 ) -, -0-N=C (A 3 1 ) -, - 
(NA 3 1 ) -N = C (A 3 2 ) -X\Z-C (=NA 3 1 ) -N (A 3 2 ) - 

(a 3 1 Hits a 3 2 tt#*aiLT, w&m&GLT^Tbz^&k 

q 3 3 \tmz%. -co-, -cs-, -so-, -so 2 -, -co-co 
-, -co-cs-, -cs-co-xtt-cs-cs-^b, 
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Q 3 4 te_ A 3 3 % -OA 3 3 . -N (A 3 3 ) ( A 3 4 ) , -SA 3 3 , 
-NA 3 4 -OA 3 3 , — N A 3 5 — N (A 3 3 ) ( A 3 4 ) Xi$~0- 
N ( A 3 3 ) ( A 3 4 ) 

(A 3 3 , A 3 4 RZSA 3 5 \Z&X&&LT. *SRJBC^ S&gfcWbT^T 

R 4 tt, -Q 4 1 -Q 4 2 -Q 4 3 -Q 4 4 
[Q 4 1 -CO-, -CS-. -SO-. -S0 2 -, -CO-C 

O-, -CO-CS-, -CS-CO-Xli-CS-CS-^l, 
Q 4 2 te, 3M§£, -O-, -O-N (A 4 1 ) -, -O-N (COA 4 1 ) 
- N (A 4 1 ) — , -N (COA 4 1 ) — , -N (COOA 41 ) -, - 
N (CON (A 41 ) (A 42 ) ) -N (OA 4 1 ) -N (NA 4 1 A 
4 2 ) -N (A 4 1 ) -N (A 4 2 ) -, -N (COA 4 1 ) — N (A 4 
2 ) -N (A 4 1 ) -O-, -N (COA 4 1 ) -O-, -S-, -N = 
N-, -C (A 4 1 ) = N-, -C (A 4 1 ) = N-0-, -C (A 4 1 ) = 
N-N (A 4 2 ) -, -N = C (A 4 1 ) -, -0-N = C (A 4 1 ) -, - 
(NA 4 1 ) -N = C (A 4 2 ) -Xte- C (=N A 4 1 ) -N (A 4 2 ) - 

(a 4 1 rim 4 2 &&*&&ut. ?mmT, m^&^bx^x'b^m 

q 4 3 -CO-, -CS-, -SO-, -so 2 -, -CO-CO 

-, -CO-CS-, -CS-CO-Xtt-CS-CS-^L. 
Q 4 4 te-A 4 3 , -OA 4 3 , — N (A 4 3 ) ( A 4 4 ) , -SA 4 3 , 
-NA 4 4 -OA 4 3 , -NA 4 5 -N (A 4 3 ) ( A 4 4 ) Xfc-O- 
N (A 4 3 ) ( A 4 4 ) 
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(a 4 3 . a 4 4 RtfA 4 5 «#^5tt, frmm?, m&mzGLx^T 
-e&snafb'&ft. -eoN-^^K. *©s-**s/K, xfi^nb 

2. 5$ (3) 
R 18 

U R 17 «g^«^WUT^Tt)J;V^«^b7KmSX«EmSSr ; tLT^T 
S-, -SO-X&-S0 2 -£^-f) 

-e^n-Mb^tK -e©N-**^K, ■*©s-a-*3'F, «€-©**fctt*n6 

3. X**-S0-Xtt-SO 2 T?*Slt*3S2|B«©{b'&«, ^(DN-**^ 

5. R 1 5 > R 16 RtfR 17 T*$ft5?I^:£S^ SIBf. KJUJR^R^ 

BKHJBC-? ^ bil(ift£ 1 ~ 4 fi £ & 3 ~ 7 ft W^fP^ L < it 4 ~ 7 ft<D^$J 
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4m^t^> 7~i4 mo£m$.mm%7£mr$>z>m#& 2 ~ 4 wrn& 1 

#^S^S-Q 201 -Q 2 0 2 -Q 2 0 3 -Q 2 04 -Q 2 0 5 -Q 2 0 6 -Q 2 0 7 
Q 201 te3M££> 0^$: l~6<Z)7JU*;i«g, ^^^2~6(D7;U^-^*^fc 
M^^S^^To Q 2 0 2 «fc§£> -0-, -NH-, -CH = N-, -C 

(7)i*)i) =n-> - n (7;wu) -££ft-s-£7jvt. Q 2 0 3 te#^£, 

-CO-, -CS-, -SO-. -S0 2 -X(i-CONH-S:7FT. Q 2<M te 

^*ici~6®7;u+;i/S. Kit2~6©7;^-m ^dtji^ 
2 0 5 tt#^. -nh-^-n (7;^;u) -£*T. Q 2 06 &mf££. - 

O-. -CO-, -CS-, -S0 2 -, -SO-£fz\t-S-*9f;-?o Q 207 
^7jc^M^ Aa^*>m^, kHD^>I. **7S, C^gJ^^U*. C 2 _ 
6 7;|/^r-;US, C 3 . 8 y^D7^H, C 1 _ 6 7;U3^vS» C 2 . 6 7;^- 
;P;t*v*> 7vHi. ->7y». 7=* C,_ 6 7,M^7Sy"S. vC,. 

6 7^^^75/s, c 2 _ 6 7;^/<;u7^ys, ^c 2 _ 6 7;u*y-r^7s 

/S, *Jl/# + y7$/I. C,_ 6 7JH]^->^JU#-;U7a /S. yC,. 6 7 
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**-**.'>*fctt» Aoy>Jlf, c,_,7;u*;H£, c,.,7;p3*'>«, 
c 2 _ 6 7;i^-ji-S, ij^yjsyc^e/j^i, c 1 _ 6 7;m^*>^ 
;i/#-;i^7^y c 1 _ 6 7;wus, c 2 _ 6 7;i/*y-r;us, 

7W75/S, > j c 1 _ 6 7;^;i'75y*, c 1 _ 6 7;u^+->^;i/#^S. 

c 2 _ 7 7;u*y^^ (c 1 _ e 7;Mr;w 75/a, ftc 2 . 7 7My-r^75 
y». ^c 2 _ 7 7;i'*y'f;u (c,. 6 7MW 75 /a. *;i/s;u7£/*s, 
(c 1 _ 6 7;u4 i ju) 7^/1. WJ^^syi^ ^^jusju 
(c 1 _ c 7;i/4 : -;i') 7i;i> c 2 . 7 7My<;^*yl, *;us;u^->s, 
c 1 _ 6 7;i/3^->*;u^-^^v*« #;wt ; E'r;M-*->s, c 1 _ 6 7;i/+;i^ 
tDvn^-i vX,_ 6 7;u*;i^;w\*^;i/3-^>«. 7 = y;fr;u# 
-;u7ays, c 1 _ 6 7;u+;u75y*ju#nju7sys, vc 1 . 6 7;wu7 
$/^M^7$yl, 7$y*M-^ (c,. 6 7^) 7^ys, c t _ 
6 7;i'^;P75y*;w#-;u (c 1 _ 6 7;u^ju) 75 yi, > ? c 1 _ 6 7;p^^7 

c 1 _ 6 7;u*;ux;i/7^-;us, c 1 _ 6 7ju+;u^;u^-^S, 7i/7 
c 1 _ 6 7;u+;u7 5y7>;u*r;i/S, yC 1 . 6 7W75yxji' 
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)\,*-)U7s.;m, >?c 1 _ 6 7;i/^;u75/x;i/^-;u7sys. 7^/tji/* 
{c,. 6 7)V*)V) 75;s, c 1 _ 6 7^+^7 5/7.;i/^-;u (c,_ 6 7 
7s.;m. vC,_ 6 7;^;w75 /-tjp*-^ (c 1 _ 6 7Ji/^;u) 75 

1^12®©^^ ^©n-^-+->k, ^<z)s-**vh\ ^©J^x«^n 

8. R i6 stXR i7 ^*ic6~i 4 (Dmmx^m^mmm^mmx\t 

c 1 _ 6 7;u^;p*. c,_ 6 7;un^'>S, c 2 _ 6 7;i/^-;us> c 2 

_ 6 7;m^^;u#-;u7^y c,. 6 7MM, ^+vs, rhas, ~>7/ 
7$yyi, c 2 _ 7 7;i^-;u*-*->s, th'p+yi. m*vs> 7 = 
c 1 _ 6 7;u+;u7sy*, -^c 1 _ 6 7;i'+^75y*, c,_ 6 7;n:^'> 
^jua^^s, c 1 _ 6 7;i/^;p^;i/A' ; e^;i/». vc,_ 6 7;u 

zyC 1 . 6 7)V^r)l^^tl)^ : E^ *)l*7h&. C , _ 6 7;U^^^^S, 

c ^iTfrZ-ftzfry 4 c ^^7 )V^)V7.)^-)vm. frzmtttizi 
7;Mt^s. c,^^*^ c 2 _ 6 7;i^^;i^ c 2 ^7)^rzDvt^ 

i/g. tKD^yl, ^tf^v^US, *^#+'>C 1 _ 6 7;U^>»US, Ci_ 6 7 
;l,D + v*;P7jf-;i,c 1 _ 6 7;U+;US, C 1 _ 6 7;Un^->*;i/^*-jl,-C 2 _ 6 7 

;i/C 1 _ 6 7;u+>'US. ^^^-c 1 _ 6 7;i/+;U75y«, 
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75; c 1 _ 6 7;u*;i/S, c 1 _ 6 7;u*;u75 y c 1 _ 6 7;i/^;ws, ->* 
(c 1 _ 6 7;u+;u) 75/c 1 . 6 7;u^Ji/^ t hd+->c 1 _ 6 7;^;p75/ 
c ! _ 8 7 c 1 _ 6 7;m + ^c 1 _ 6 7;p+;P7$/c,_ 6 7 
(t hp+->c 1 _ 6 7;u+;u) (c l _ 6 7jm^r>'C J _ 6 7;p^^) 7$yc 1 _ 
6 7;M^S> c 2 _ 6 7;^y-f;u75/c 1 _ 6 7;u^;i/S, c 6 _ 14 ^#^<b 
tK^x;p*-;1/75 y c ,_ 6 7;u^^s, c 1 _ 6 7;m=irv^;i/^n;u7 5 / c 
1 _ 6 7;u^;us, a^a'h^75/ c l _ 6 7;u^S, n-7;mp;u#;w^ 
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A. ftWom-TZftmoftM (SR#flF$HH (IPC) ) <om 



Int. CI 



A6 1K3 

A6 1K3 

A6 1 K3 

CO 7D2 

CO 7D 2 

A6 1 K3 

CO 7D 2 

A6 1K3 

CO 7D2 

CO 7D 2 

CO 7D4 

C 0 7D4 

CO 7D4 

CO 7D2 

CO 7D4 

CO 7D4 

CO 7D 3 

CO 7D 3 

A6 1 K3 

CO 7D 3 



1/3 5 1 
1/4 4 0 
1/6 9 5 
1 5/1 2 
9 5/2 0 
1/3 5 2 
7 7/2 6 
1/4 2 6 
6 3/3 2 
6 3/2 0 

0 5/1 2 

1 3/0 4 
13/12 
0 7/3 3 
0 5/0 6 

0 1/0 6 
3 3/18 
3 5/0 2 
1/5 3 7 

1 9/0 6 



3 1/40, 3 1/440 2, 
, 3 1/4 4 0 9, 3 1/4 7, 
A6 1 P 2 5/2 8, 4 3/0 0, 
2 9 5/0 8, 

3 
3 
2 
3 



3 0 9/0 8, 
3 1/4 9 5, 

2 7 7/7 0, 

3 1/4 2 8, 



1 1/5 6,3 0 9/0 4 
1/5 3 7 5, 
7 7/2 4, 

1/1 6 6,3 1/2 7 7 
A6 1K3 1/4 2 1, 
A61K31/18, C07D235/28 
40 1/1 2, 405/04, 4 1 3/0 6 
4 1 3/1 0, 4 1 7/1 2, 409/1 2 
40 1/04, 2 1 3/3 2, 2 1 3/34 
,2 3 9/2 6, 3 0 7/3 8, 
A6 1K3 1/44 3 3, 
A61K3 1/4 54 5, 
A6 1K3 1/3 8 1, 
A61K3 1/3 8 2, 3 1/44 3 6, 
, 3 1/4 4 3 9,3 1/5 0 6, 
A6 1 K3 1/3 5 7 



Int. CI 



A6 1 K 3 

A6 1 K 3 

A6 1K3 

CO 7D2 

CO 7D 2 

A6 1K3 

CO 7D 2 

A6 1 K 3 

CO 7D 2 

CO 7D 2 

CO 7D4 

CO 7D4 

CO 7D4 

CO 7D 2 

CO 7D4 

CO 7D4 

CO 7D 3 

CO 7D 3 

A6 1 K 3 

CO 7D3 



1/3 5 1 
1/4 4 0 
1/6 9 5 
15/12 
9 5/2 0 
1/3 5 2 
7 7/2 6 
1/4 2 6 
6 3/3 2 
6 3/2 0 

0 5/1 2 

1 3/04 
3/12 
7/3 3 
5/0 6 
1/0 6 
3/1 8 
5/0 2 

1/5 3 7 
1 9/0 6 



3 0 9/0 8, 
3 1/4 9 5, 

2 7 7/7 0, 

3 1/4 2 8, 



1 1/5 6, 3 0 9/0 4, 
1/5 3 7 5, 
7 7/2 4, 

1/1 6 6,3 1/2 7 7, 

2 1, 



3 1/4 0, 3 1/4 4 0 2, 

, 3 1/4 4 0 9, 3 1/4 7, 
A6 1 P 2 5/2 8, 4 3/0 0, 
2 9 5/0 8, 

3 
3 
2 
3 

A6 1 K3 1/4 
A6 1K3 1/1 8, CO 7D2 

4 0 1/1 2,4 0 5/0 4, 4 
4 1 3/1 0,4 1 7/1 2, 4 
4 0 1/0 4, 2 1 3/3 2, 2 
, 2 3 9/2 6, 3 0 7/3 8, 
A6 1 K3 1/4 4 3 3, 
A61K31/4 54 5, 

A6 1K3 1/3 8 1, 
A6 1 K3 1/3 8 2, 3 1/4 4 
, 3 1/4 4 3 9,3 1/5 0 6, 
A6 1K3 1/3 5 7 



5/2 8, 
3/0 6, 
9/1 2, 
3/3 4, 



3 6, 
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□ iKlPltt*«[»o|rtftt#lcW«A*»6JI«*itT**)o*:. 

□ ig*fME*«*f«>lfiW-fc#fcttlilA*»b*«*ATas4*»ofc. 
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